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ABSTRACT * * ^ j 

The development ^of econometric models and a data base 
to predict the responsiveness of arts institutions to changes in the 
economy is reported. The study -focused on models for museums, ^ 
theaters (profit and non-profit), symphony, ballet, opera, and dance. 
The report details four objectives of the project: to identify useful 
databases and studies on the economics o£ the -visual and performing 
arts, construct a series of econometric models character istic of the 
atts industry, acquire data istnd create analytical files, and estimate 
and analyze the models. Models for each of the arts forms are 
presented. in detail as well as a model for all the art forms 
combined'. Data were obtained from the Ford Foundation, Theatre 
Conmunications Group, Center for Policy Research, other foundation 
reports, 'books, and periodicals.' Variables included, demand; cost; 
price; federal, regional, and foundation grants; private 
contributioiis; capacity extension, factory fund raising expenditures; . 
~>and subscription sales. The estimation process, in which" the apguired 
data were applied to the conceptual models, indicates ^hat 
preliminary efforts at model estimation accurately describe a large* 
part of the behavior of various organizations. Over 100 graphs and 
tables are contained in the document. (KC) 
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I. INTRODUCTION / . ' 

The National EndowmAjit for the Arts (NEA) , an ' agen.cy of the 
Federal government, is responsible for providing grants-in-aid to ^ 
stajte art agencies ai;id non-profit organizations, as well as to indi- " 
viduais of exceptional talent," to assist in the continual development 
of the arts and culture in the United States. Authorized by the 
National. Foundation on the Arts and Humanities Act of 1965, as amended, 
the NEA 'provides support of two ty^es: (1) PrograiA- Funds^, which are 
appropriated by the United States Congr,ess; and (2) Treasury Funds, 
which are provide4 on a matching basis, and which become- available 
only after private donations are received. The annual appropriations 
by the, NEA have increased substantially over the years, rising fronj^ 
$.2.5 jnillion in fiscal year 1966 to $75 pillion in fiscal year 1975. 

In September 1976, the Nationa:l Endowment for the Arts awarded 
Applied Management Sciences, a contract to develop- models of arts and 
cultural, institutions and their responses to changes in general 
economic conditions. The responsive behavior of various types of \ 
arts and cultural institutions is largely unknown, and it is neces- 
sary.for planning purposes (on the part not oiily of the NEA," but 
also other governmental, and private agencies and foundations engaged 
in supporting the arts) that tKe impacts of local 'and general economic 
changes on the several types of arts and cultural institutions be 
better understood. That is, how is a symphony likely to react to a 
recession tv:^ What happens to its attendance? What happens to the 
number of performances? Prices? What alternative source of revenue 
does it* seek? Are the effects serious enough to threaten the 
economic viability of the symphony^ Progress toward these and other 
questions must be jhade in order that interested organizations may 
properly anticipate the more serious threats to arts and cultural 
institutions as a result of local and/or general cyclical (including 
trending) behavior of the economy. Accordingly, the primary goals 
of this research effoirt. were the development of a set of equation 
systems (models) and data recommendations for the necessary data 
to serve as a base fo^r predictions regarding the economic behavior 
of arts and cultural institutions. Specifically, the study focused 
on models of the following institutions: 

■ ■ i . ' I 
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• museums 

• theater- -for profit and non-profit ♦ 

• SYntphony, ballet, opeta, and dance 

The* methodology' used , in conducting the research effort was com-^ 
prised of fdur major. activities (1) a literature search and review; 
(2) the construction of a series of econometric models; (3) the - 
acquisition of data and the creation df analytical files; and (4) » 
the estimation and: analysis of the models. The literature search 
and review task involved*^he acquisition of materials i^ two princi- 
pal categories: (1) istudies/reports which identified data bases 
useful for the present, effort, and (2) efforts which vr^re relevant 
from a policy standpoint and which'^ contained potentially useful 
data bases not previously identified .c^, , 

The conduct of the literature search resulted in the identifi- 
cation of a limited number of studies on the economics of the, per-, 
forming and the visual arts. Most literature, relevant to the present 
effort stopped' short of the conceptuali2fation (much less the esti- 
mation) of econometric models, and those modelling efforts identi|ied 
were quite primitive. This is a natural result of the absence of 
a systematic dat4 collection effort; and the non-profit nature of . 
a- large part of the industry which places it outside of the appli- 
, cation of conventional economic theory. Detailed descriptions of 
the results o||i the literature review phase of tlje present study are 
presented in Section IIv which is a review of previous policy 
studies, and Section IV, which contains an overview of existing 
data bases . ' 

The second major ac,tivity undertaken was the conceptualization 
of a set of models characterizing the arts and culture industry. 
The institutions to be studied are: 

1. For-Profit Theater, ^ 

2. Non-Profit Theater, A 
V 3. Opera, 

4. Symphony, - , , . . 

.5. Ballet, , 

6. Modern Dance, and 

7. ' Museums . 1 7 . *• 



During the conceptualization process, these institutions were 
grouped into "for-profit" and "non-profit" categories, with the 
categorization being conductfed according to the tax-exempt status 
of the institution. This ;^'esulted'in .the following groupings: 

1. For-profit theater; these are viewed as profit maximizers.* 

2. Non-profit institutions: these are viewed as pur's uing a • 
constrained output maximization, and are divided into the 
^following six subgroups: 

a. Non-Profit Theater, 

b. Opera, , , ' ' / ' 

c . Symphony^, * . ' , ^ 

d. Ballet, . ^ 

e. Modern Dance, and 

f . Museums • • ^ 

Given these groupings, econometric models were constructed 
containing the following components: 

• a supply of performances or exhibit "days component, 

• a demand component for the audience, and . 

• a capital accumulation component. 

In addition, the models for non-profit institutions included an 
unearned income component. All lAe models developed during this 
phase of the study contain simultaneous equations, and were specified 
to account for* general economic conditions at national as well as 
regional leve,ls (see Section V of this report! . 

'*The third\ctivity conducted during the. study was the acquisi- 
tion of all requisite data and the creation 'of appropriate analytical 
files. As pointed out in Section IV of this report, the survey of 
the existing data systems evidenced several deficien,cies -in the data 
wl|ich impacted on the estimation of the models. These deficiencies 
were o£ three major types: . (1) certain data elements for arts 
organizations were missing in both cross-sectional and time-series 
data systems; ^(2) the observations were sparse for certain elements 
in the time-series data ysteras;"and .(3) -the data wer-^ not always 
available for indi;fidual organizations, but only as aggregates for 
the art form. ' The causes of these deficiencies are discussed in 



great detail in Section IV. Despite the deficiencies in the data 
.sets, usable analytical files were created and the estimation of . 
the models was effected. ' ♦ * 

The final task was the estimation of each of the simul^aneous- 
equation models. This suggested the use of a two-stage least squares 
or similar techniques in the estimation process. However, due to 
limitations in the available data, it was not possible to utilize 
two-stage least squares since the number of instrumental variables, 
in the system is greater than the number of observations j^hich rules 
out the 'first st»ge of this technique. For example,, within the Ford 
Foundation data, which was the principal data source for most of the 
non-profit arts and cultural organizations, the data 'set spans an 
interval of only nine years. Therefore, ordinary least squares was 
used, rather than a two-stage appreach. In the For-tProfit Theater ^ 
model, the data spans a. much longer (1899-1974) period, but since 
no usable cost or capacity data are available, the For-Profit 
Theater model was reduced to a single estimatable equation. In 
addition, exogenous data were, sufficient only for an ordinary least 
squares approach on this single equation. . . 

It should be pointed out, as a final note, that the key 
tasks in the research effoft were the conceptualization of the 
models arid the 'development of appropriate data bases. The appli- 
cation of the data to the models should be thought of as only 
an initial step in the. attempt to forecast the needs and demands 
of arts and cultural institutions.' The empirical results posited 
below are "not provided as definitive, but rather as a demonstra- 
tion of the feasibility of conducting further indepth work and 
for suggesting directions for such work. Indeed, the preliminary 
results >](btaiCned by using the limited data bases available produced 
very interesting and useful results. Such results are very 
encouraging and emphasize both the need for, and the potential 
return from, additional efforts at acquiring suitable data ba^es . 

* 

Data are the weakest component to this point in the development 
Of individual simulation models for forecasting purposes „ A 



perfectly correct, true, and valid conceptual* model cannot be 
used for policy decision-making in the absence of such data. 
Therefore, , it is hoped that the substantial progress that has 
been made to this point without sufficient data will stimulate 
those data acquisition efforts which will lead to fully operational 
forecasting (simulation^ models for each of the several types of 
arts and cultural institutions. 
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U. REVIEW OF THE LITERATURE 

A. Introduction ^ 

As was pointed out' in the introduction to this report, the 
literature pertaininjf to the economics of the performing and visual 
arts is quite limited. In general, none of the previous studies 
attempted to model the economic aspects of arts and cultural 
institutions. This can be explained in part by the shortage of 
adequate data bases and to the non-profit nature of the majority of 
the industry. The two most relevant studies for the present effort 
were: ,(1) Baumol and Bowen, Performing Arts-The Economic Dilemma , 
and (2) Thomas Moore, The Economitrs of the American Theater . Many 
of the other studies emphasized other aspects of , the industry, such 
as the need for funding, and were less useful to the present modelling 
effort. / 

Despite the limited literature on the economics of the performing 
and visual arts, several research efforts were identified that 
appeared to be of relevance to the present study. In fact, the 
review of these studies, a summary of which is presented here, played 
a significant role in the conceptualization and development of the 
models presented later in this report. The purpose of this section 
of the report is to describe, in summary fashion, the studies which 
Applied Management Sciences considered most important, highlighting 
the principal components of each, as well as appropriate findings, 
conclusion's and deficiencies vis-a-vis the present modelling effort. 
Appendix A contains a more ^detailed presentation of the studies, 
reviewed here, including specifications of models, variables,- etc, 
A bibliography is provided at the end of this report. 

From the standpoint of economic theory, two generic groups of 
arts and cultural institutions can be identified: For-Profit 
organizations and Non-Prof it institutions. The For-Profit segment 
of the industry is represented by the 'For-Profit New York (Broadway) 
theater. The Non-Profit sector, on the other hand, is comprised of 
several art forms ,, including : ^ 



Non-Profit Theater 

• : Opera 

• Modern Dance 

• Ballet 

• Symphonies 

• Museums 

These forms are discussed as one group, due to similarities in 
financial characteristics and modes of operation. ^ 

B. For-Prof it Institutions 

The ' literature pertaining to the economics of the For-Prpfit 
Theater was the most relevant from the point of view of the present 
study. Of the literature identified, four studies were found to 
be of particular value in the conceptualization and development 
the For-profit theater model. These studies were: (1) Theater 

^ in America - Jack Poggi; (2) The Economics of the Theater -Anthony 
Hilton; (3) Performing Arts-Thp Economic Pi lemma - Baumol and Bowen; 
and (4) The Economics of the American Theater - Thomas Moore. The. 

'^reports by Anthony Hilton and Ja^Jc Poggi provic^ed a cursory over- 
view of . the economics of the theater, .vhile the studies conducted 
by Thomas Moore and Baum^l and Bowen were of a more rigorous nature 

The literature on the For-Prof it Theater generally focuses on 
the decline of the American theater, with particular emphasis on 
financial problems. It traces the development of the theater from 
the resident stock to the combination companies. As audiences - 
became more sophisticated and demanded higher quality productions, 
resident stock companies, in which the same set of actors performed 
many different plays, became less and less able to compete with the 
ccfnbination companies, where actors were hired on a production by 
production basis. This development led to the centralization of .<> 
the American theater, where the market could support the commercial 
theater. The major center was and continues to be Broadway. 

In general, the twentieth century began with the theater a 
seemingly healthy enterprise. But this state of affairs Concealed 



an inherent weakness. This weakness was discussed in great detail 
by Moore, Bai&ol and Bowen, and Hilton in -^ir respective studies, 
and relates ta the increasing coslfs of putting on a show (accompanied 
by lack o£ gains in productivity. In virtually every other industry, 
the twisntieth century has brought remarkable increases in' labor pro- 
ductivity, due to better technology, economies o£ scale, and an 
increased capital stock. The live pi^oduction, however, has generally 
not shared in the increase in productivity.. Although some technologi- 
cal advances have aided the theater (such as quicker transportation), 
they have not been sufficient to substantially increase the producti- 
vity of the performer. As the costs of production continue to rise, 
the gap between productivity gains and cost increases continues to 
rise. As Baumol and Bowen point out, "the extent of the increase in 
relative costs (in the live performing arts) where productivity is 
stationary will vary directly with the economy-wide rate of increase 
in output per mah-hour. The faster the general pace of technological, 
advance, the greater will be the increase in the overall wage level, 
and the greater will be the upward pressure on costs in any industry 
which does not enjoy increased productivity." (p. 171). 

Another aspect of the For-Prof it Theater in.dustry discussed 
by several authors was the lack of flexibility of theater -owners with 
respect to ticket pricing policy. Anthony Hilton states that since 
the demand for performances is relatively inelastic With respect to 
price, theater-owners should raise ticket prices, especially in 
times of peak demand (such as weekends) . Moore produces statistical 
evidence to support this claim. In his analysis of the demand for - 
shows, Moore found that the price elasticity was significantly less 
than one '(-.48). Based upon these findings, Moore recommended that 
rules governing pricing should be repealed or modified so that the 
theater can adjust its prices to changes in the market. 

'^The composition of the audiences for theatrical productions 
was. also discussed by several of the authors. As pointed out by 
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Baumol and 
segment of 
persons who 



Bowen, "the audience is drawn from an extremely narrow 
the American population. In the main, it consists of 
are extraordinarily well educated, whose incomes are very- 



high, who ^re predominantly in the professions, and who are in thei^ 
late youth/ or early middle age." However, even as the audience for 
the theater becomes more affluent, a corresponding, increase in theater 
attendance has not occurre3. In fact, Moore found that'a 1 percent 
increase in income led to only a .2 percent increase in the price of 
the ticl^t bought. At th^ same time, the increase in expenditures 
for poifipleraentary goods, such as travel and food, increased by .35 
percent. ' So even though tlie theatergoer spends more on an evening 
at the theater as his income increases, the .increase is-not totally * 
captured. by the theater in terms of increased revenues. This. fact 
has added to the financial problems of the For-Prbf it, Theater. 

Another development which has affected For-Prof it Theater is ' 
the increased use of the mass media as an instrument for spreading 
the arts and culture to a wider audience. The emergence of tbSimass 
media has had several effects on the theater industry. First, it ° 
served as a drain on the stock of labor, as actors left the theater 
industry for the seemingly more lucrative movie. and television 
industries ^ The increasing availability of performances through 
the mass media also aiffected attendance in the theater industry. 
Despite dramatic , increases in population and technologically 
advanced transportation systems, the increase in Broadway .tiieater 
attendance has been slight since the 1930s. However, due to dif- 
ferences in the values placed on television versus live performances, 
the effect on attendance at the theater is difficult to isoliate. 

C. Non-profit Institutions ' 

The literature pertaining to the economics of non-profit per- 
forming and Visual arti organizations proved to be quite limited. 
In addition to the study by Baumol and Bojjen mentioned earlier, 
three other studies were identified, -only one of which involved a 
' modelling effort. These three- studies were:< (1) The Finances of 
the Performing Arts -Ford Foundation; (2)- A Study of the Non-Profit 
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Arts and Cultural Industry of New York State -National Research 
Center of the Arts, Inc.; and-fSl The Pattern of Perform ing Arts 
Financing -Bruce Seaman. Th« first two studies were simply data . 
collection efforts involving surveys of arts and cultural institu- 
tions', while Seaman attempted to model the behavior of performing 

■ r 

arts organizations, i \ ' ' * 

' ' The economics of ^non-prof it institutions is somewhat different 
frbp the For-Profit Theater. This difference is explained to a " 
,larg^ extent by.'the underlying purposes of non-profit arts and cul- 
tural 'institutions . One o^ these purposes is the attempt to broaden 
JEhe audience base to include persons who normally would not attend 
suchjjje'rformance's. This*is. accomplished largely by minimizing prices 
charged and increasing the number of exhibits or perfoMniances . This 
"community awareness" on the part of arts and cultural organizations 
tends to limit changes in the price of admission on "moral grounds," 
as pointe<! out by Bauraol and Bowen. Due to the rigidity in ticket 
prices, many non-profit orgarfizatipns are increasingly being con- 
fronted with a widening income gap. As Baumol .and BOwen state, "the 
income '^gap has been growing, and it has been doing so quite steadily. ^ 
(p. 292). Further, a study of non-profit arts and cultural iristitu- 
tions in New York State by the National Research Center for the Arts 
shows that an income gap exists for 54 percent of all organizations < 
surveyed. ^ • 

Because of the widening gap between earned income and costs, 
and due to thfe rigid pricing ,structures inherent in the industry, 
non-profit arts and cultural organizations have become increasingly 
dependent on income from other sources.; namely, grants and contti- 
,butions. Thife "unearned income" tan come from several sources, 
including: (1) private cbntributions;. (2) foundation support; and 
(3) government subsidies. Private philanthropy includes both indiv- 
idual and corporate contributions to the arts. Up until the late 
1960s, private contributions represented the largest source of 
tinearned income* for arts and cultural institutions. However, these 
contribuMons were not obtained freely; the organizations had 'to ^ 
develop procedures for soliciting philanthropy, and had to compete 
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^with many other potential recipients, such as educational and 
religious jDrgf nizations . The solicitation process thus represents 
a cost to the arts and "cultural organizations seeking donations from 
in'dividyals and/or corporations.* 

Despite the magnitude of ^private philanthropy , little was 
accomplished in the way of decreasing the income gap o£ arts and 
cultural organizations. One solution tp this problem was the in- 
creasing, role , of foundations in the support, of such , institutions . 
' The largest of the foundations is the Ford Foundation;, >hich has 
been the most important single contributor for ^several years* Since 
the Fofd Foundation began its .prdgram- Tor supporjiirig the -arts In 
1957, it has contributed approximately 4 percent of . its grants in 
this area each ye'ar-. , • 

The role of the foundaition in supporting arts and cultural- ' 
organizations is a vital one". As pointed out by Baumol and Bowen, 
"because the large foundations can act with deliberation, and. can ^ 
base thieir decisions about grants on an adequate progiram o.f prelim^i- 
nary research, they tan undertake non-routine types of support which 
are neverth.eless of crucial importance," (pV 343) • In addition," 
foundations -^have recently begun to realize that an important part of 
tneir contributigns can be used to hl&lp close the income gap. This 
realization is an important step forward for the arts and cultural 
organizations seeking foundation grants. " ♦ 

The final source tff ' "unearned income" for the ^^.rts and cultural 
institutions is governmental--municipal, . state, and Federal. 
Support by municipalities can take two ^orms : direct and indirect. 
Direct support involves direct' subsidies of arts and cultural organi- 
zations* This^ type of support has historically not been very sub- 
stantial, except in the case of jnuseums . Its future may not be 
bright, since cities are increasinjgly being face.d by financial 
-pressures in other more vital areas. Indirect support, on the other 
hand, involves- no outlay of funds by the municipality. Rather, arts 
and cultural institutions are permitted to use municipal facilities 
at little or no -but-of-pocket cost. The magnitude of such indirect, 
support, however, has not been measured. . . 



/ Support for the performing and visual arts by State governments?' 
has' also, historically been relatively s^all. Arts Agencies are . 
increasingly becoming popular as- a source of support 'for the arts and 
cultural activities within individual states, and it is belieVed that: 
this type of support will increase. As Baumol and Bowen state it,^ 
. .the principle of state support is rapidly gaining acceptance^ 
4nd one can predict with a fair degree of confidence that funds from 
this source will increasre in the future." (p. 352). ' . ^ 

Federal government support for the performing and visual arts ^ 
has increased dramatically over the past decade. Before the,' middle 
of the 1960s, most Federal support for arts and cultural organizations 
took the form of various. tax exemption provisions. In 1965, the 
National Council- on the Arts was established, authorizing the Federal 
government, to make 'direct financial contributions to the performing 
arts. The total appropriations for the National Endowment for the 
Arts have increased from approximately $2.5 million in fiscal year 
1966 -to over $75 million in 1975. ^ This increasing .support has dope 
much to alleviate some, but not all, Qf the financij^l problems faced 
by non-profit arts and cultural institutionls . * 

•In developing the models of non-profit arts organizations for ' 
the present effort, the industry's dependency on exte^jnal funding 
had to be taken into account. Since such organizations have ,to com- 
pete with other industries in the economy for significant contri- 

" "'■■■>- 
butions, the cosrs anH effort of obtaining such contributions has 

become a maj-or factor in the industry 's operations, . Therefore, the 
concept- of unearned income in the non-profit section of the' models, 
unlik6 the For-profit institutions, ocpupifed an important place in the 
modellihg. effort .- . . • ' , — 
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II, GENERAL MODEL DEVELOPMENT 

A. Introduction 

. '. . ^ 

«^ For purposes of this study > the porrforming and visual arts 
organizations were classified into two categories: ^ ^ 

1. . organisations -that 'vere set up as commercial enterprises; 
e.g.", Broadway theaters, and V 

' 2. organizations' that were set up as non-profit enterprises; 
e.g., museums, opera and ballet. 

In order to properly assess the several data bases available to 
us and to model the behavior of these organizations, it. was necessary 
first to identify their objective functions (i.e., the goals pursued 
by the organisations). The goal (obj ective- function) of a commercial 
theater is profit maxdmization. Th|s goal is a direct result of the 
obligation of the producers to the initial investors who expect 
maximal returns on their investments*. - 

■ • . : 

The objective function lOf a non-profit organization cannot be 
assumed to be profit maximizatiori, however. This complicated the 
identification l)f an object iv-e function for this group'. As a result, 
a panel cf consultants was convened to assist in this identi|ication 
process. These consultants were: 

• Mr. Thomas Fichandler, who is -currently the Executive 
Director of the Arena Stage, the President of the League 
o£ Resident Theat(?rs, and the Vice-President of the 
•Washington Drama Society. 

' •' Mr. James Morris, who is currently the Director of the 
Division of the Performing Arts at the Smithsonian 
/ •' • institution. Mr. Morris' past experience includes a 
^ :• "Wide and. varied background in the performing arts. 

* • - Mr. Donald Nicholas, who is currently the Deputy Director 
of the Virginia Museum of Fine Arts. His main 'activities 
' are in the area of business management. 

In addition to the project consultants, the liaison to the Project 

Officer, Mr. David- Waterman; provided input into the process. 

Mr. Waterman is an economist at the Natioftal Endowment for the Arts. 



A total cf four meetings were held with the consultants and 
Mr. Waterman over a three-month period. After considerable delibera- 
tion J)/, the Panel, the conclusion was that non-profit art organizations 
of all types considered maximize output subject to. a profit constraint. 
Specifically, this is the maximization of attendance subject to a zerd- 
profit constraint. Such a goal implies increasing attendance up to 
-> the,^ point where total revenue (TR) is equal/to total costs (TC) . 

Before describing the models developed relative to these objettive 
functions, it is instructive to indicate in a*. general way the output- 
profit relationships associated with each objective function. 

Figures 1 and 2 present simplified illustrations of these 
relationships: 




. FIGURE 2: ATTENDANCE MAXIMIZATION WITH ZERO-PROFIT CONSTRAINT FOR 

the individual organizatkjn 
Er|c , 1-4 39^ . \ 



Profit maximization implies a solution in Figure 1 where atten- 
dance is giyen by Aj^. At this attendance level, profits ar« defined^ 
as (TRj^ - TCj^). Attendance maximization with a "zero-profit" con- 
straint implies a solution in Figure 2 where the attendance level is 
A2, and the profit level is zero (TR2 - TC2). In the first case, 
marginal revenue and cost are equal, while in the secon4 case, total 
revenue and cost are equal. The introduction of grants, contributions 
and endowment income can be treated as downward shifts in the cost 
curve or upward shifts in the revenue curve in Figure 2. The result 
of either shift. is a new equilibrium point with greater attendance 
(still with zero profit) under conditions of attendance maximization 
with a zero-pT^fit constraint. ^ 

B. The General Models 

the models developed for 'the* performing and visual 
arts organizations incorporated either a profit maximiziij| objec- 
tive, function or a constrained attendance maximizing objective 
function. In both cases the models include demand, supply, pricing 
and capital accumulation relationships. The objective function 
determines l^e solution set for each model. 

" ;Before turning to a discussion of the structural relation- 
ships developed for the. general models, it is important to note that- 
the relationships and variables specified here are of two tpes: 
(1) those based on general economic theory; and"C2) those which are 
"institution-specific," i.e., th^)se based on relationships defined 
by the structure of the arts and cultural industries.. These 
"institution-spe^fic"- variables are used to reinforce the varia-. 
b'les normally ass ocTatreti-'T^t economic theory. Thus,- for . 

fexample, in the For-Prof it Theater model discussions with the 
Advisory Panel and other "a Tiriori information led Us to believe • °^ 
that the demand function (measured by. attendarice) is not only a 
function of price and income" variables , but is also dependent upon 
other variables specific to the Broadway theater, such as the 
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crime rate, strikes by transportation workers, etc. By incMding 
such variables in the general model , a more applicable relaxion- 
ship is achieved that will better approximate the actual relation- 
ship. Therefore^ the discussions which follow include descriptions 
of the major behavioral relationships which exist in the general . 
models with respect to both theoretical and institution-specific 
variables, (* 

1. For-Profit Theater 

The Fpr-Profit Theater model contains five behavioral, 
equations which determine demand, supply, pricing, capital accumu- 
lation and advertising expenditures. The specif ications for each 
of the five equations include relationships based upon general 
economic theory, observations of arts organizations in general, 
and for' Broadway theaters, specifically. The following discussion 
highlights the underlying considerations which serve as ^ founda- 
tion for the development of each of the behavioral relationships. 

Quantity deWnded in the For-Profit Theater model is 
measured by attendance. \However, a given attendance. level can b§ 
associated with various nmn|)ers of performances depending on t^vp^ 
audience size per performana6. Because of this, it was decided to 
standardize the demand measure by dividing ^attendance by the total 
number of performance seats available, (i.e., seating capacity multi- 
plied by the number of performances). The resulting measure is a 
utilization rate of the capacity of the theater. This utilization 
rate, as well as attendance, can be explained by price and income 
variables and by those variables peculiar to the For-Profit Theater 
industry.. . , ' * 

The specification. of the price variables was based on 
general theoretical consideratio^is / The 'price: of admission to the A 
theaters is specif ied as being negatively related >to. attendance or 
to the utilization rate. This was based on the assumption that the 
product of the theater is a good, i.e., a decrease in the price of 
admission will, ceteris paribus , result in an increase^ in the quarftity 
demanded; In the case of utilization rates, the inability of the 



industry to increase the capacity o£ the theater without a con- 
siderable time loss, makes this assumption vali4. 

In a,ddition to the price of admission, the price of com- 
plements was also included in the demand function for Fof-Profit 
Theater. These complements, such as the cost of babysitting, 
dining out,, and transportation costs to the theater, combine to 
increase substantially the effective price of attending the theater. 
In fact, Baumol and Bowen calculated the cost of such complements 
as being at least equal to the price of admission to the theater. 
Thus, general theoretical considerations indicated that the prices 
of complements are negatively related to the utilization rate, since 
an increase in the effective price or total cost of admission to the 
theater results in a decrease in the quantity of output demanded, 
ceteris paribus . Likewise, the general model also includes the price 
of substitutes as a variable affecting the quantity of theater ser- 
vices demanded. Such substitutes include movies. Off -Broadway 
theater, television, etc. The price of these substitutes, are 
specified as having a positive effect on the demand for Broadway 
theater. In other words, as consumers are faced Vith increasing 
costs for products which serve as substitutes for the legitimate 
theater-, the quantity demanded of the product of For-Profit Theater 
will increase. 

In addition to the movements along the demand curve 
resulting from changes in the price variables specified above, the. 
general model also accounts for potential shifts in the demand 
curve. 5ne set of variables that accounts for such shifts is in- 
come variables, which are measured in the model, by total per capita 
income and the unemploymeni: rate for the area. Per capita income 
was specified in. the model as being p'ositively related to the 
utilization rate ^nd attendant. That is, an increase in the per 
capita income" level results in' increased utilization of For-Profit 
Theater, all „else being equal. This specification is in keeping 
with general theoretical Considerations. Thus, a change in the } 
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income level of the population will serve to shift the demand curve 
to the right i which results in an increase in the quantity of the 
theater demanded (utilization) at all price levels. By the same 
token, the rate of unemployment has a positive effect on the demand. 
An increase in the general unemployment rate may serve to reduce the 
effective income of the population, and thus result in a leftward 
shift in the demand curve, but this effect would be c^^alnired by the 
income tefm. However, unemployment is also associated with a drop 
in the opportunity cost of time, and given that theater attendance is^ 
a relatively time intensive activity, the result is a decrease in the 
effective price of attending the theater. 

In addition to variables based strictly on theoretical 
considerations, the demand function also includes other elements 
specifically related to the nature of the For-Prof it Theater in- 
dustry. For example, '^strikes by public workers, such as police, 
transportation, or^ sanitation personnel can have a dramatic effect 
on attendance and^'the utilization rate. These effects can be looked 
at from two points of view. First, in the short-run, a strike may 
serve to raise the cost of theatergoing, thus causing a reductjion 
in the quantity demanded of the product. Over a longer perio<^, on 
the other hand, strikes may affect the tastes of the consumer,! re- 
sulting in a leftward 'Shift in the demand curve. For example,; a 
strike by the police may increase the fear of crime in the thei^ter . 
district. 

The above discussion of the relationships in the demand 
function illustrates the increased sensitivity of the function by 
the inclusion of variable other than those based solely on theo- 
retical considerations i By includ.ihg industry- specif ic variables, ; 
it is felt that the equation more, accurately portrays the actual 
relationships which ex;ist, in the For-Prof it Theater industry. ' 
Similarly, this type of specif ication can be carried forward into 
other segments of the general model . 

The supply of performances in the For-Prof it Theater 
industry is represented in the general model by the cost -output 
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relationships, that is, costs are positively related to the number 
of performances. In other words, an increase in the number of 
pexfojrmance.s per time period, ceteris paribus , leads to an increase 
in total costs. However, in the For-Profit Theater industry, the 
level of output is not easily measured, due to the inter-production 
heterogeneity of performances. To account for such heterogeneity, 
a scheme had to be devised to measflre the overall level of out- 
put. Of course, no single aggregation sememe could full/ account 
for all the heterogeneity present, but ^ good approximation was 
achieved by aggregating across productions and acctfurtting for the 
major differences among performances, such as plays (non-musical/ 
drama) vs. musicals, the size of the cast, and the length of run by 
using proportions and averages as separate cStandardizing variables 
in the specifications. Thus, it was hypothesized, for example, that 
the proportion of musixaais would hav^ a positive effect on the cost, 
function, since in mo5t "cases more production personnel are required 
than for plays. Similarly, a smaller average cast size should 
decrease the costs of production whether musicals or not. 

The cost function can also be affected J)y other variables 
that are industry-specific. For example, one variable that sig- 
nificantly affects the costs of Production is wage increases that 
are different from productivity/increases.^ Theoretically , increases 
in wages are normally associawd with increases in labor productivity, 
so as productivity increases, wages increase proportionately. How- 
ever, the theater industry is peculiar in this respect. Histori- 
cally, increases in labor productivity have been slight, dufe to the 
nature of the; industry. ^From this theory, a decline in^ the 
t)roductivity , in, the theateT industry, relative , to other industries 
should be accompanied by corresponding decreases in relative wages. 
If a relative decline in theater wages does not occur (and histori- 
cally it has not) , an increase in the cost of production in theatettS • ■ 
\relative to sectors experiencing productivity gains will result.. 
As Baumol and Bowen point but, "for an activity such as the live 
performing arts where productivity is s'^ationary, every increase 
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in money wages will be translated automatically into an equivalent 
incre-ase in unit labor cost (Baumol , W,, and,Bowen, W. , 

Performing Arts - The Economic Dilemma (p. 171). Thus, the inclu- 
sion o£ a variable representing, tfie upward pressure for wage in- 
creases by persons employed in the theater industry further refines 
the specification of the cost relationship. 

The third behavioral relationship presented in the 
general model is the pricing mechanism, fhis mechanism is 
basically a cost-pius»markup, so that price depends on the 
average cost per person attending. That is, the price charged 
by For-Profit Theaters^s propo;rtiohately related to the average 
cost" (per attendee) Of'production. This behavior is consistent 
both with general economic theory and with the behavior as . 
described by the expert consultant panel. - '•: 

The last important relationship is the, process of 
capital accumulation. The process is basically that of an economic 
accelerator model where the desired capital stock is related to the 
number of performances and the average utilization rate per per- 
formance, or the percentage change in attendance. Thus, if the 
number of performances aiid the utiliifttion rate are high, the 
theater would be inclined to expand its seating, capacity Ji' 

These four basic relationships comprise a system where' 
equilibrium for the firni is the result of satisfying the objective 
function of profit maximization through the equality of marginal 
revenue and marginal cost;. Such a solution is shown in Figure 1 
at that level of attendance, A^^i where the slopes of the tqtal , 
revenue (TR) . and totjll cos't (TC) curves srs equal,' resulting in 
a profit level" df TRj^ - TC^.' - ' . ' . * 

2. Non-Prpfit Art Organizations 

The general model for Non-Prof it Art Organizations 
served as the basis for "six separate models. \ These models are / 
presented in Section V and represent: Non-Prof it Theater 

y Individual theaters would, of course, normally do s6 in the , . 
. short-run by changing theater and in the long-run by new con- 
struction, but the entire industry may be see^n to adjust total 
' capacity annually through the combined actions of many individual 
theaters. 
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opera. Symphony, Balle^t, Modern Dance, and Museums. The number 
of'key behavioral relationships for each of these niodej.s varies 
from 11 to t9, including demand j supply, pricing, capital accijmu- 
lation and the supply of unearned income. The specifics of each 
relationship, of course, included individual characteristics 
that were observed for the particular art form being studied. 
The objective function in each case was attendance maximization 
subject to a "zero-profit" coiistraint. 

For each of the non-profit models, the demand function 
is measured by attendance or utilization with the same basic con- ^ 
ditions and relationships discussed for the For-Profit Theater 
applying. In addition to the variables specified previously, how- 
ever,, the general model for non-profit organizations includes 
variables which are industgry-specif ic. For example* an important 
component of the non-profit -^organization' s attendance is comprised;,, 
of subscriptions and memberships. Since the measure of total 
attendance includes unknown levels of "season ticket" holders, the 
general model for non-profit institutions includes either of two 
variables that attempt to account for the demand generated by sub- 
scriptions and memberships: the desired expansion of subscription 
sales, and the level of advertising committed by the organization 
for subscriptions and memberships „ These two variables were con- 
sidered to be'hijghly related-'since an increiase in desired expansion 
Vould be- carried out in pa^rt by an increase in advertising expendi- 
tures. }t was hypothesized that an increase, in the level of ad- 
vertising expenditur|is would have a positive effect on attendance 
and the average utilization" rate, since successful, promotional 
expenditures are expected ^to shift the demand curve t(i the right. 

The determination of supply for non-profit organizations 
is again based on the cost -output relationship, and is almost 
identical to t^hat developed for the For-Profit Theater. For all . 
non-profit organizations except "museums , the supply relationship 
is identical to the For-Profit Theater mod^l . In the museum model, 
costs are broken down into their six component parts: (1) annual. 
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expansion cost; (2) annual educational and other group programs' 
cost; (3) annual publications' cost; (4) annual cost for all 
auxiliary services; (5) annual' cost o£ research activities; and 
(6) annual operating and production costs. Annual total costs 
then are simply the aggregation of these six components. Thus, no 
adjustments are necessary to account for the heterogeneity of out- 
put in the museum model. In addition, museums differ from other 
organizations in ^he magnitude of their capital costs. The museum 
industry is extremely capital-intensive relative to the performing 
arts organizations .(which are labor-intensive). 

The pricing scheme for Non-Profit Organizations exhibits 
a lag structure that is not found in For-Profit Theate*'. This, in 
large part, is due to the existence of significant sources of in- 
come other than the revenue from admissions, and the explicit goal 
of maintaining as low admission feesiSs possible in order to maintain 
and widen audience appeal. Therefore, changes in the costs of pro- 
duction and the demand conditions are not automatically trans latetj^ 
into price changes. In most instances, attempts, are„ made for cost 
changes to be wholly or partially absorbed by unearned income. How- 
ever, persistent deficits are likely to lead to a revision of the 
pricing schedule. 

The capital accujmulation process is similar to that of 
the For-Prdfit Theater, being bmsically an accelerator p'rincipaX, 
where desired capital is related to the .number of performances 
and tlie utilization rate or the. percent change in attendance. 
Additional capital ejcpansion (or contraction) i? thus related to 
the ^ifferen,ce between desired capital and the actual capital stock 
(capacity). ' . ' ,° ' 

'The relationships discussed to this point are similar 
to those observed for For^Profit Theaters. But, the determina- 
tion of the level of unearned income is Unique to^ Non-Prpf it 
Art Organizations. Unearned income is 'derived from both private 
and public sources, with private sources being subsidized by the 
public sector in tWe form of tax deductions for the contributed 
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income. There has not been a study of these types o£ contributions 
solely for the arts because of data limitations, but studies have 
been conducted on philanthropic contrdjbutions in general. Two of 
the 'major studies in this area are those of R.A. Schwartz on 
philanthropic contributions CSchw'artz, R.-^. , "Personal Philanthropic 
Contributions," Journal of Political Economy , December 1970 and 
Schwartz, R.A., "Corporate Philanthropic Contributions ," Journal of 
Finance . June 1968). Using this l>ackground as well as the intensive 
discussion with the project consultants, the behavioral relation- 
ships established for private' contributions included the volume 
of performances or exhibits by the organization, its pursuit of 
contributions via fund-raising activities, the incentives provided 
by the tax laws, and the selected wealth ,^easu;res (e.g., stockholders 
equity for all manufacturing corporations. Standard § Poor's 
common stock price'- iiidex) . All of these factors should be positively 
related. to the level of contributions. V . 

The case of the contributions provided by foundations 
is similar to that of private individuals and group, with the ex- 
ception of the role'ofthe tax incentive since* foundatj.ons enjoy a 
tax-exempt status.' A deficit -Surplus fund was included infthis 
rela'tionship since foundations may provide aid to Non-Profftl Arts' 
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Organizations during periods of financial dif f icultie.s. The remain- 
ing source of support is that of governmental agencies, These " 
grants are related to the number of performances, past grants^ and • 
contributions by governmental agencies , as well as the, .budget' -pdsir * 
tion o*f the agency. These factors should be i)ositively related to' 
the grants ^received. ' 

It should be noted that many of these organizations have . 
endowment funds,' Restrictions are often set on the use of the ^ 
endowment princip.al for operations with some exceptions in the case 
•of capital gains. Thus, the most important . consideration is the 
endowment income. This income can be thought of as a type of 
annual grant and can be combined with une^i'ned income. ^ 

The solution set for the system defined by the above 
relationships is determined by the objective function of con- 
strained attendance^ maximization. Since the constraint is one^ 



o£ '|zero-prof its a condition is imposed on' the sum of earned 

income, unearne^l income and expenditures, "sucK that its planned 

" , . ■ ■ ■ ■ \ t, 

value is zero. Of course, the information ujJon' which the plans are 
"based is often incorrect or unattainable so that a non-zero sum is 
. often the outcome, in practice. In any case, the planned solution 
set is represented in Figure 2 hy the attendance level At this 

point," total revenue (income) equals total expenditures and attendance 
is maximized without incurring losses. , 

C. The Transition from General Models to Conceptual Models 

Before discussing the specifics of individual models in 
Section V,'an imp ot^ ant point should be made about the developmental 
process of those conceptual models.. While the underlying structure 
of the general models- presented here were used as the basis of the 
conceptual models, the transition from the general models to the 
conceptual imodels' was often hindered by data constraints. That is, ' 
although all-ynportant relationships were specified in the general 
models, the^ lack of data in many areas, may, cause several structural 
modifications in the conceptual model in order to facilitate the 
estimatibn process. ' -s ' 



IV. FINDINGS OF THE REVIEW OF EXISTING DATA SYSTEMS 

A. Introduction , , 

-' L ° * ■ 

. ' * , • 

^ Several conceptual models are presented in Section V (below) . 
Each o£ these models identifies a, required set of data in order to 
attempt the estimation of the models* parameters. Briefly, these 
data fall into the categories of output and attendance measures, 
measures of the costs of production, the prices of admission, the 
level of accumulated' capital and the rate of accumulation, and the 
various types of contributions and grants received by each arts'and 
cultural organization. The For-Profit Theater model differs from 
.the others in that data are hot required for grants and contributions 
It was also determined that the Museum model would be more demanding 
in terms of data requirements because of the greater variety of 
operation which they typically undertake. • 

" . A survey of the existing data systems for the performing and 
visual arts organizations relative to these models revealed three 
types of deficiencies t , 

• the data are'' missing for certain elements for the 
arts organizations in both cross -sectional ^and time- 
series dati systems, ^ * 

• the observations are sparse for certain elements in 
the case of time-series data systems, and 

• the data are not always available for individual 
organizations; instead aggregates for the art form 
are given. 

The causes for these three deficiencies can be traced to one or 
both of the following characteristics for art organizations: ' 

• the imperma^ence of many art organizations. ..This 
. ^ ' impermanehce was discussed previously by both 

J. Poggi, W. Baumol and .W. Bowen in their respective^ 
studies. * 

Jack Poggi described the commercial theater as 
• an enterprise where "each production is a f ... 
separate enterprise, with actor*^ hired only for 
the run of the play... . Under thi3 system the 
theater managers no longer prpduce plays, and 
the producers, for the mos-t part, no longer 
have their .own theaters." fPoggi. J. , Theater in 
Americ a: The Impact of Economic Forces. 1870-1967 , 
pTTl , ~ : 



W. Baumol and W. Bowen described thg~^&^ -Broadway 
theater- organization as ene that "consists to a 
considerable extent of fly.-by-nighV companies and 
organizations which have never operli^ed before and 
• which, after the current pfoductioh,N»(ill never be 
'assembled again." (Batimol^ W. and Bowel 
Performing Arts -The Economic Dilemma , pp 

. •* . the lack\of standard accounting procedures. Thi^was 

also discussed by Wv Baumol and W. .Bowen in their N^tudy 
of the performing arts. 

.. ^W. Baumol and W. Bowen described the dance com- 
pany as an organization that is\ "Typically, 
administered in all aspects' by a) single perso'n. . . 
He either serves as his own secretary, accountant' 
and business manager or entrusts thes^tasjcs to 
his wife or a friend." (BaumolL W. andrj^wen, W. , 
. , ^ Performing Arts -The Economic Dilbguna,. ..^-pp. 26-27) 

These two characteristics, impermanence of the organization, 
especially in the case'of the For-Profit Theater, and lack of stand-: 
ardization in the accounting procedures, are currently being addressed 
by private 'o^^ganizatioris and governmental agencies. ' Two of the most 
prominent of these are the Ford Foundation and the National Endowment 
for the Arts . The Ford 'Foundation has undertaken the collection of 
data for arts oi^anirations in the following five areas: 

i .These two characteristics, impermanence of the organization 
anM lack of standardization in the accounting procedures, are cur- 
rentiy being addressed, by private organizations and governmental' 
agencies. Two of the aaost prominent of these are the Ford Founda- 
tion and the National Endowment for the Arts. The Ford Foundation 
has uncsrtak-^n the collection of' data for arts organizations in the • 
following five areas; • . ^ 

y m N6n- Profit' Theater » 
Opera 

Symphony • ' ,^ ^ • . 

Ballet 

-Nlodern Dance . • , 

The National Endowment for the, Arts is currently supporting efforts 
of data collection and eompilation, as well as the identification 
of data gaps and deficienciels. 
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During the .process of creating data files for each of the seven 
separate types of arts and cultural institutidns (mainly from the 
Ford Foundation dli|ta) ; a number of data deficiencies were encountered. 
While these deficiencies were severe enough to prffvent the construc- 
tion of usable data files in only two instances, the deficiencies 
were important encugh to be reviewed in depth. The following dis- 
cussion will deal/separately with each art form, presenting the 
sources of the\^ailable data as well as ideiitifying the missing' 
datfa element^ 

B. For-Profit Theater ' " 

The sources of the data for the For-Profit Theater are the Black 
Report (New York Cultural Council, A Study of the New York Theater ) ; 
rfaumol and Bowen (Baumol, W. and Bowen, W. Performing Arts - The 
Economic Dilemma ) ; Moore (Moore, T.G., The Economics of the American 
Theater); and Poggi (Poggi, J., Theater in America; The Impact of 
Economic Forces ) . Data were also obtained from Various issues of - 
Variety MagaziirSf>-^ . , 

The data deficiencies for this art form are the following: 

1". There are no usable cost data. Although Moore performed a 
cost study, it resulted in 6nly five observation sets,. (Moore, 

* * * 

T,G., The Economics of the American Theater , pp. 41-68, 155 ). They 
covered the following years: ' s 

1927/28, 1928/29 , ; » 

1939/40, 1940/41, 1941/42 

1949/50, 1950/51 ' " ■ 

1954/55, 1955/56 - . 

1960/61. 

Each of these observation sets gave the components of the following 

costs : % ' . * 

• average production costs 

• average weekly operating costs, and 

• total costs. 
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These five observation sets were adequate for Moori?^^s purposes 
•and represent the most comprehensive cost study of Broadway pro- 
ductions to date. However, tJfe sparsity of the observations limits 
their usefulness in time series analysis. . . 

2. There are no theater capacity data. This prevents the 
analyses of the/expansion of Broadway theaters and utilization 
rates for these theaters. The only data available for capacity 
are those on the number of theaters. 

3» There are no total attendance data for years prior 
to r974* All the attendance data before 1974 refer to estimated 
average February figures only. The usage of February attendance 
as an indication of annual attendance assumes that seasonal varia- 
tions in theater attendance ar? the same for each year in the time serie: 

^ 4. There are no data for the individual organization or 
production company. This aggregation of the data prevents the^ 
usage of alternative aggregation schemes, If^he data were avail- 
/able for the individual productions, it would be possible to 
experiment with various ^gregates such as: 

• aggregates based on length of run,- and 

• aggregates based on initial investment , /capitalization. 

. These aggregations will also combine the breakdown hys type 
of production; is it a play or a musical? Needless to say, many 
other aggregation schemes could be devised in order to analyze', 
the workings of Broadway theaters.- Finally, disaggregated data 
would make it possible to perform cross -sectional analysis for' 
the various productions. 

5. There are no data for revenue froni movie -rights , record- 
ings, or similar activities. This deficiency limits the analysis 
of Broadway activities and the expected returns from such activi- 
ties. Thus, if this type„ of revenue and cross -sectional data 
were available, it wojuld be possible to construct a model that 
is based on expected returns. In such a model, investors would 
not necessarily view the returns from Broadway activities as an 
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end in itself, but as part o£ the total returns which include movie 
rights, etc. Such a model would have a greater explanatory powet 
for the behavior of investors, playwrights, producers, etc. 

6, There are no data on the wages of 'the artistic and non- 
artistic personnel on Broadway. Undoubtedly, such data could be 
found in the fil^ps. of the relevant labor organizations, such as 
Actors* Equity. These data have not ^been obtained or published so 
far. V 

C. Non-Profit Theater 

The source of the data for Non-Profit Theater is the Ford 
Foundation. This data set has (134) items for the following six 
areas : 

• earned income: income derived from performances, 

• unearned income: income derived from grants, contri- 
butions and various funds, 

• balances of accumulated funds, ^ 

• salaries and fees for artistic and non-artistic 
personnel, . 

• non-salary costs such as equipment, royalties and 
\ transportation costs, and 

• leff/ctive factors such as total output, total 

attendance, subscriptions sold, capacity and price 
structure. 

The data span a period of nine years, 1965/66 through 19'''^/74. 

ft 

This data set was edited by the Ford Foundation. The missing 
values were estimated on the basis of the assumption that "within 
each art form organizations with like total operating expenditure 
levels will have similar responses...", (The Ford Foundation, The 
Finances of the Performing Arts . Vol. I, Appendix G, p. 5). The 
percentage of lines of the survey questionnaire for which data 
were reported averaged over 90 percent for all art forms for the 
first six "years of data collection. (The Ford Foundation, The 
Finances of the Performing Arts , Appendix G., p. 5. ) , 

This data set represents ah extensive data collection effort 
on the part of the Ford Foundation/ It is the most comprehensive 



set available for non-profit art organizations, and included a con- 
siderajfle editing effort over the nine -year period which it spans. 
Thi-s editing effort resulted in a consistent data set across years 
and the art organizations included, 

The data deficiencies for this art form are the following;-^ 

1. There are no attendance data for contracted performances. 
The size of the audience for such performances influences their 
continuation. Therefore, if the attendance data were available, it 
would be possible to improve on the explanation for the variations 
in this income source. 

2. There are no data for promotional activities directed 
toward increasing attendance. These selling costs should be in- 
vestigated in order to determine their e,ffect on attendance.^ 

3. There are no breakdowns for performances in terms of 
plays or musicals,, length of .run, etc. The across-the-board ag- 
gregation results' in a greater loss of information than need be 
the case. If such breakdowns were made, the analysis would ac- 
count for the various types of productions. . " 

4. There are \no output measures that are associated with 
recordings, films, ri^dio or television. The absence of such an 
output measure implies either ignoring this in,come component, or 
assuming the correlation of the unreported output measures with 
the reported ones. * 

5. There are no data for the individual private contribu- 
tions and the incomes of the contributors. The availability of 
such data would aid in the study of contributions and the factors 
that influence them. 



~ There are data deficiencies in the Ford Foundation data base for 
each of the art forms it covers,. but this is certainly not the 
fault of the Ford Foundation. Had it not been for the extensive 
efforts of this organization, this study could not have been 
undertaken.^ This data base is by far the best encountered in 
this research effort. 
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6. The model estimation effort (see below) revealed the possi- 
bility of errors in the seating capacity measures. This was suggested, 
by the performanc^of the equations inwhich the ratio of total 
attendance to tot^ potential seating capacity is used as the depen- 
dent variable rather than total attendance. The results using this 
measure were not nearly as good as those when using total attendance 
as the measure of demand. " v 

» 

It should also be stressed that the limited number 'of years 
spanned by these data also restricts the model estimation effort. 
This was particularly the case f^r the estimation of simultaneous 
equation models. Parts of this data set have been updated with 
the addition of two more years of data by Touche-Ross. The addi- ^ 
tional years are 19,74/75 and 1975/76, but the updating included 
only 21 of the Non-Profit theaters in the original Ford Foundation 
sample. This updating effort was undertaken for only 16 data 
items out of a total of 134 items. The sources of these additional 
observations are the Theater Communications Group Annual Fiscal - 
Surveys . 

f 

The sixteen updated items are: 

• total expenses and two expense components, 

• total earned income and three of its components, 

• total unearned income and six of its components, 

• total income, and 

• the niMber of seats. 

These updates exclude total attendance, the price of admission, and 
the number of performances which rules out their usefulness in the 
econometric model estimation. Additional deficiencies were reported 
by Touche-Ross § Co., in the compatability of the Ford Foundation 
and the Theater Communications Group data. This became apparent to 
them when comparing the observations for the year which overlapped in 
both sets: 1973/7o4. Our observations confirm the#incompatability 
of eight of the sixteen updates with the Ford Foundation base data. 
Clearly, the added observations did npt continue the trends established 



by the base data in these eight cases. The reason may be that 
slightly different data definitions were employed. 

D. Opera , 

The data source for Opera is also the Ford Foundation. The 
data' deficiencies are identical to those of the Non-Prof it Theater. 
In addition, there is a deficiency in the data concerning the accu- 
mulation of endowments. Thus, it is not possible to identify in- 
crement(s) from one period's endowment to the next. Consequently, 
endowments had to be treated as exogenously determined in pur 
modelling effort.' 

E. Symphony 

The primaVy source of the data for Symphonies is, again, the 
Fdrd Foundation. Another data set was compiled by the Center for 
Policy Research based on the raw data supplied by the American 
Symphony Orchestra League. The deficiencies found in the Ford 
Foundation's data set include those stated in the discussions f6r 
the Non-Profit Theater and the Opera, In addition, the following 
deficiencies >ere noted in the Ford Foundation's data: 

1. ' There are no data for the matching funds accounts for 
the Symphonies that participated in the Ford Foundation Symphony 
Program. These data are significant insofar as they led to a 
decrease in the b'ize of the appropriations for operations.. This 
decrease resulted from the transfer of part of the income of the 
organization to the matching funds accounts. 

2. There are no data for the interest income which is de- 
rived f^om the Accumulated Matching Funds. There are also no data 
for the .dividend income obtained from the Ford Motor Company stock 
trust fund. These data are significant since the receipts of the 
symphonies were altered during the period of the accumulation of 
the matching funds. In addition, these two income components were 
undoubtedly altered when the symphonies gained control of the two 
funds on June 30, 1976. 
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The data 'from the Americlan Symphony Orchestra League compiled 
by the Center for Pplicy Research covers crnly 17 Symphonies out of 
the over 100 available, but spans 26 years (1949/50 , through 1974/75). 
The portions of this set made available to Applied Management Sci- 
ences cover earned and unearned income, the endowments, the number / 
of players, salaries, length of season., and ticket prices. The 
data items which were made available to Applied Management Sciences 
included no breakdowns for the various components of the grants 
and contributions which were received. In addition, no attendance 
figures were compiled. The only measure of output made available 
is an unweighted length of season measure. The Center for Policy 
Re!.search did indicate, however, that a weighted measure of the 
number of concerts is being .^^eveloped at this time. These de- 
ficiencies limit the usability of this data base, ^^us, even though- 
the earned income and price measures could be used to approximate 
an attendance measure, its accuracy v/ould be seriously in doubt. 
Also, it is not clear whether or not the earned income includes 
contracted services and recordings income, both of which would upwardly 
bias the computed attendance measure. . 

F. Ballet 

The source of the data set for Ballet is the Ford Foundation. 
The data deficiencies are identical to those of the Non-Profit 
Theater, described above. 

G . Modern Dance 

The source of the data set for Modern Dance is also th^e Ford 
Foundation. The data deficiencies Include those identified for the 
Non-Profit Theater, bujt deficiencies also exist i^ the usable sample 
size and with reference to gaps, in the data. The sample size 
deficiency became apparent when all organizations with le?s than 
nine years of data were deleted. This reduced the samplfe size from 
eight to three dance companies. Gaps in the data exist tor the 
number of performances, total attendance, annual seating capacity, 
and e^irned income. These deficiencies ruled out any meaningful 
model estimation, since a sample of three dance companies is hardly 
representative of this .art form. Furthermore, the existing gaps 



in the d*ta'\ake the hypothesis testing for the elstimated coeffici- 
ents inadequate* > " 

H. Museum / 

f ... ^/ . • , .. 

There are two museum data sets: ^ 

1. A time-series data set was compiled through the combined 
efforts of Applied Management Sciences ai/d the Center for Policy 
Res'iarch which is based on the income and financial statements 
obtained from' fourteen museums. This/involved the analysis of the " 
individual income and/or balance sheit statements to identify the 
entries to be used in constructing /income, expenditures, aftd the 
several funds variables for the m)i:4eums.' The following deficiencies 
were identified for this data se^: 
' a. Thete is a lack of . standardization for the income 
and financial statements of museums. This lack of 
. standardization is also observed when comparing the 
statements of the/same museum from year, to year. The 

observed deficiencies stem Ifrom changes in the data 
included under/a heading and changes in the breakdowns 
for various categories. iThese deficien^es lead to 
considerable difficulties in setting uptime series • 

data files for museums under the present tontract. 
Similar conclusions were presented^ by the National 
Research Center of the Arts in its data collection 
, effort Museums USA: A° Survey Report . This study 
states that the museum industry is literally unable 

"to make a proper financial accounting of itself." 
(p. 491) ^ 
b. There are no adequate data for the components of 
earned income. These data should provide informa- 
tion for the sou -es of the earned income.. Some 
of these sources would be membership dues, admission 
fees and donations, charges for attending educational 
programs, sale of publications, and auxiliary 
services. This deficiency hinders the analysis of 
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earned income since the mix of these income com- 



ponents is likely to change over time, whereas 
the data do not indicate that mix. 



income components. The available data often dis- 
aggregate grants and contributions by source, but 
at other times revise the disaggregation scheme 
altogether. This inconsistency prevents the 
analysis of the components of unearned income. 

There are no consistent and sufficiently disaggre- 
gated expenditures data. The data should supply 
information regarding the costs of adcessions, 
educational programs, publications, research, fund- 
raising and ptpmgtional activities, auxiliary 
services and general operations. The deficiencies 
in these cost data should be remedied in conjunc*- 
tion with the earned income components. This woujd 
help in relating the various costs and incomei $o 
that the operatioiis of the museums can be analyzed. 

There are no adequate data for the various funds 
for museums. This is actually an extension of the 
lack of standardization. The available data for 
museums* funds are not often specific with reference 
to the purpose of the fund. Thus, accession funds 
might exist for a museum^ but no such identification 
is associated with them. The same is true for other 
funds. This deficiency hinders the analyis for 
the relationships of the various funds and the 
specific operations of museums. 

There are no adequate data regarding the "output"! 
of museums. Such output'could be measured, for 
example, in terms of hours of operation, number 
of exhibits, cost of exhibits, or square feet of 



There are no consistent data for the wieayned 
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" , exhibit area. Thp absence of such output measures 

, hinders the estimation o£ econometric models 
developed below for museums. 

g. There are no adequate data for thie stock of exhibit 
items, dcaccessions, and the utilization rate of 
the available stock. This deficiency hinders the 
analysis of capital accumulation, accessions and 
construction or acquisition of facilities. 

In general, the time series data for museums were inconsis- 
tent and at times limited to total receipts and expenditures. |? 

2, A cross -sectional data set was obtained from the National 
Research Center of the Arts. This group undertook a survey of 
museums under the auspices of the National Endowment for the Arts, 
the results^-oY^hich are reported in Museums USA: A Survey Report . 
The univ^e forNthis study consisted of 1821 museiums which: 

• have pejfmanent facilities vhi^ are open to the public 
on re^tuar basis, 

• are open for a minimum of both three months, a year and 
25 hours a week for a three month period, 

• own part or all of the collection' exhibited, are non- ' 
profit tax-exempt institutions, 

• have at least one full-time paid employee with college 
or special training related to the museum operation, and 

• have a minimum operating budget for fiscal year 1971/72 
(excluding' capital improvements or accumulations) of 
$1,000 per m^)nth. ' ^ ^ 

The National Research Center of. the Arts selected a sample of 728 
museums from the' universe of 1821; . This sample is representative 
in terms of type and region, but since different sampling propor- 
tions were used for the larger museums, they'are over-represented in 
this sample.-^ The data were ^collected for the fiscal year ending 
in June of 1972, unless the museum's fiscal year coincided with the * 
calendar year in which case data for the year ending in December of 
1971 were acquired. ' • 

y The National Research Center for the Arts did apply a statistical 
correction factor to the data that they report, but it is unknown 
if the data received from them on magnetic tape were so corrected. 

ER?C 5x 
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'This survey represents .'a inajar step in data poll-ection for 
museums, but suffers from, several important deficiencies: 

• The only measure of .output that could be -constructed from 
the available data is based on the number of hours the 
museums are open. Alternative measures, sj>ch as the total 
number of exhibits for the year, or the square footage of ^ 
the' exhibit area would have been of great help. 

• Data on the costs of museum auxiliary services, such as. 
^ restaurants and parking lots, are not identifiable. 

^ This rules out full analysis of these* services, which ' - 

are very. important to museums because of the significant 

revenue which they genei'ate. - ' • •• 

, • * . _ . 

• Data on costs are not segregated in terms of free admission 
programs and those for which a fee is charged. The mix of 

- these programs depends oh the museums ' financial situations 
and the other spurces of income, both earned or unearned. • 

• Data on the stock of exhibit, items do not exist even though 
the rates of utilization of that stock are given. These ^ 
data are relevant in the evaluation of the capital 

t accumulation process and in the prediction of the levels of 
output . • ' ; 

• There are no output measures for publications, such as 
circulation counts. This type of activity generates a 
significant level of revenue from advertising and 
subscriptions, as well as serving as an effective promo- 
jtional device. ' ■ 

• The output of and returns from research operations are not 
reported, althougi-^he'cB^t of research is. 

• The membership count data proved to be inadequate for "the_ 
model estimation. This is likely the result of the use ot 
ten pre-selected intervals for measuring this variable, 
rather than the actual count. 

« 

Finally, the cross-sectional nature of this data base lessens 
its valuer for model estimation purposes. Sihce it is a single 
period cross -s'ection, functions which require lagged values of or 
changes in endogenous variables could not be estimated (at least 
not with lagged values or changes). Also, the use of such disaggre- 
gate data introduces the problem of heterogeneity of the units of 
analysis. With time series data, data heterogeneity is not a serious 
problem as long as the composition of the observations from which the 
aggregated observations were derived does not change drastically 
over time. With cross -sectional data, however, aggregation cannot 
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be usod to escape the probXem heterogeneity. Either the analysis 
has to be limited to general characteristics, or run separately on 

■ 1/ 0 

each homogenous subset,—' 



y This latter alternative is, not^ within the scope of work of the 
p^resent effort. 
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RECOMMENDATIONS . - 

The two main causes of deficiencies in the existing -data systems 
were identified as the impermanence of For-Profit art organizations , 
and the l^ck^of standardization in .the accounting procedures for 
these and other organizations; Efforts are underway at this time by , 
private organizations and governmental agencies to remedy these causes 
For example, the support of the Ford Foundation and. the National 
Endowment for the Arts has certainly led to some stabilization of the 
various industries and some effort has been. made to' develop account- 
ing guidelines Ce.g.. Museum Accounting Guidelines) , ed. Victor 
Danilov, Association of Science- Techno logy Centers, Wachington, 
D.C., 1976; published as a result of a grant from the National 
Endowment for the Arts). The continuatf'on of such efforts by these 
organizations and agencies should Jead to data systems that would 
be more adequate for modelling and forecasting efforts. It 'is, there- 
fore, recommended that organizations such as the Ford Foundation and 
agencies such as the National Endowment for the Arts continue and 
expand their roles in these areas. Specific recommendations fo*r 
improvement of the data bases applicable to the several types of 
arts and cultural' organizations are described belowJ- ^ 

For-profit Theater * " 

1. The sparsity of the cost data for< the For-Prof it Theater ^ 
ruled out the estimation of th^ supply and pricing, relationships , 
in the conceptual model. This data (ieficiency could be remedied 
by *n effort similar to that of T.G. Moore, who analyzed the costs 
for samples of Bro-adway plays and constructed cost data for five 
periods, 1927/28-1928/29, 1939/40;?3.941/42, 194^/50-1950/51; ' 
1954/55-1955/56, and 19.60/61. (Moore, T.G. , The' Economj cs of the 
American Theater , pp. 41-68, 155). 'The availability of financial : 
records for other timfe periods should be investigated in order to ^ 
construct a longer time series for cost data. * 

t 
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2. ^ The lack of capacity data for. the For-Profit Theater 
limited the demand analysis to that of annual total attendance, since 
the. utilization rate could not be computed. Furthermore, it was not 
possible to' estimate the capital accumulation ^process in the concep- 
tual model because of' this deficiency in the capacity data. This 
deficiency, could be corrected from the available records fo'r the 
theaters on Broadway, It is quite .unlikely that the highly 
centralized operations for Broadway, wTiich prevailed during the 
first half of this century under the ^Syndicate and later the Shxiber$ 
Brothers, did not yield adequate capacity data. In addition, given, 
that the^ number of theaters on Broadway i% available for the years 
1^27-1960, 1963, one would expect records*^ concerning the seating 
capacity, of these theaters to be available. 

- * 

3. The deficiency in the wage structure data for artists on- 
Broadway could be ^partially corrected through the records of . 
Actors' ^Equity and other labor t>rganizations . 

4. The data deficiencies .in the areas of total attenda^k:e, 
individual productions by a company, and the secondary, but quite 
important, sources .of income such as movie-rights and recordings, 
a^:^ more difficult to remedy. It is quite likely, that past records 
for these variables are either ipiavailable or quite costly to obtain." 
Thus, an effort should be made to collect these data for the current 

?and recent periods. ' It should be pointed put that Variety magazine 
is currejitly publishing the total attendance data. In addition^., 
data could' be obtained regarding individual productions and the 
secondary sources of income from Variety magazine and other similar 
publications. ^ ' 

Non-Profit Organizations (Excluding Museum) 

' 1. The main deficiency of the Ford Foundation stud.y of non- . 
profit art organizations (Non-Profit Theater, Symphonies; Ballet, ^ 
Modern Dance and Opera) is the small number of observation,s and the 
fact that it is not up-to-date. €his data base was skillfully 
prepared, but this deficiency greatly influenced the met|iod, extent, 
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and coEtent of* the analysis*. ' An effort was undertaken b'y louche- 
Ross (to' add observations for two- years, from data held by the 
Theater Communications Group, to 21 of the Non-Profit Theaters in 
the Ford Foundation stujiy) in order to improve this part of the Ford 
Foundation data base. Unfortunately, the linking of the additional 
years of data produced significant discrepancies in half of the six- 
teen variables. Since the Ford Foundation data were heavily edited, 
this suggesl^s that any data used to update this data base be 
similarly edited. In any event, the few data items that were updated 
was surprising. The lack of data for attendance, price, /and the 
number of performances is difficult to justify given the availability 
of data on revenue, cost, and seating capacity. These data are cer- 
.tainly available but have not been compiled. Therefore, the continu- 
,ation of this data collection effort for all organizations which ' 
i)articipated in the Ford Foundation study, should be encouraged, 
because the Ford Foundation data set is the most comprehensive and 
consistent data s^t available, and since the costs of this undertaking 
Are considerable, governmental subsidies should be considered. 

2. Specific attention should be giveii to the Modem Dance 
component of the Ford Foundation data base. The data deficiencies ' 
for Modern Dance ruled out any meaningful statistical estimation of 
the conceptual model. These deficiencies were the result of the 
small universe size of the Modern Dance Coijipanies with budgets of over 
$100,000 and the -size of the data gaps for some of the variables. 

An effort should be made to obtain the missing data and to expand 
the sample size. This' task is likely to be difficult since the 
data for dance companies are most likely to suffer from both the 
impermanence of the organization and the lack of standardization 
in the accounting procedures. 

3. The American Symphony Orchestra Leagtib data are particu- 
larly rich in detail and numbers of symphonies, and rival the Ford 
Foundation data base in potential value. Only a small part of . 
these data (both in terms of numbers of symphonies and numbers of 
variables) were made available to Applied Management Sciences for 



this study, but, from these data, it was nevertheless clear that a ^ 
thorough and detailed editing o£ al,l these data should be continued* 
It is therefore recommended that this be considered as a major com- 
ponent of any data base* development activities. 

Museum 

1* The data for the museums time series could be improved 
significantly if the accounting procedures used to construct the 
income and financial statements of the various museums were 
standardized. 

2. The' museum cross-sectional data could be improved by 
expanding the time period to more than one year. This mix of time 
series and cross-sectional data introduces past information for 
museums' operations and their adjustments to changing economic 
conditions* Since such' an annual survey is costly, a subset of the 
sample (e.g., all sampled art museums) could be considered. This 
data set could also be improved by supplementing the available data 
with data on the total number of exhibits for the year, the square 
footage for the exhibit area, the'various components of expenditures 
the stock of exhibit items, and measures of output for activities 
such as publications and research. In any event, it would be just 
as useful and certainly more cost-effective (but would also take 
longer) to concentrate on a small (but s^tatistically representative) 
subset of museums and- collect data over time on them. 
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V- CONCEPTUAL ECONOMETRIC MODELS ^ 

A. V Introduction \ 

The general models were presented in Section III, while the 

0 

review of existing data was presented in Section IV. The purpose ^ 
of this section, therefore, is to present the conceptual models for 
each of the several types of cultural ' institutions as developed from 
the general models of Section III and in light of the data con- 
straints of Section IV, Obviously, a number of compromises had to 
be made and some specifications may appear to be "incomplete," but 
these models were developed for immediate estimation and not as end 
prpdudts . ' ^ 

Tne specification for each behavioral equation contains the 
full listing of potential measures which may be used. That is, many 
of the variables listed in a given specification are alternative 
measures and are not necessarily suggested as appearing in the esti- 
mated equation at the same time. Not only would degrees of freedom 
problems prevent such an attempt, but economic theory quickly demon- 
strates the inappropriateness of such action.— ''^ 

if 

B, The Conceptual Models 

In total, a series of six conceptual models are presented in 
this section. These models are: 

• For-Profit Theater 

• , Non- Profit Theater 

• Opera 

• Symphonies 

• Ballet 

2/ ' 

• Dance— 

• Museum 

Of course, the simultaneous use of alternative measures of the 
same phenomena would also introduce substantial simultaneity 
into the estimation process, so that all but one, alternative 
would be dropped as a statistical matter in any event. 

A model is suggested for Dance even though the data are insuf- 
ficient to estimate such a model. 
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1. For-Profit Theater 

The objective function o£ the For~Pro£it Theater is 
profit maximization. This objective function is incorporated in 
the conceptual model by producing the level of output and performances, 
in which the increments to total revenue are equal to the increments 
to total costs. 

the conceptual model is composed of five behavioral 
relationships representing demand,, supply, pricing, capital accumu- 
lation, and advertising. The demand relationship is measured by 
either attendance or capacity utilization, where the size of the 
audience is related to price and income variables as well as such 
variables as might affect the effect^ price or shift the demand 
curve. The supply relationship is based on the cost of production. 
The pricing relationship is presented as cost-plus markup, which 
relates the price of admission to the cost per person attending the 
theater. The capital accumulation relationship is that of an acceler- 
ator model, where increases in the utilization rate and the.number 
of performances lead to increased capital accumulation. The adver- 
tising relationship is a function of the average utilization rate 
since this rate is an indication of the demand level. These four 
relationships define the workings of the For-Profit Theater's 
model. Equilibrium is achieved as a result of the fulfillment of • 
the objective function, since at the point of maximal profit no 
incentive exists for the expansion or contraction of. operation. 

The conceptual model is presented in Table 1 while 
Table 2 provides a list of the variables used in the model. 

Equation (1) defines revenue as the product of the price 
of admission and attendance. The cost function, shown in Equation 

(2) , is dependent on the output level. Since the output in the 
present model is not homogeneous indicators are included that 
account for the existing heterogeneity. Tliese indicators are: 
(1) percentage of shows that are musicals, (2) average cast size, 

(3) average length of time productions have been in operation. 
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and (4) the type of reviews the play received. The quantity demanded 
is 'measured by attendance or utilization level. Equation (3.1) shows 
total attendance as a function of price, total capacity for the season 
advertising expenditures, disposable income of the population in tho 
area, the unemployment rate for the population most likely to attend 
,the theater, and the crime rate for the area. In this case, the 
utilization rate is calculated as the quotient of total attendance 
and annual performance capacity. Equation (4) defines annual perform- 
ance capacity as the product, of total capacity for all theaters and 

TABLE 1: FOR-PROFIT THEATER - CONCEPTUAL MODEL 





R ■ A' P 


C2) 


C - f(Q;H.,H7,H,,H.,D2,CMPHR) 


(3.1) 


A - f(P.Z,Adv;PCl,PC2,PS,YD,Um,Crm,ST,SS,SP) 


or 




(3.2) 


A - AU*Z 


(4) 


Z - CtyQ/T 


(S.l) 


AU - A/Z 






<5. or 




\ ("5 71 
ft 13.* J 


AU « £fP O.AdvtPCl. PC2.PS, YD, Urn, Crm, ST, SS,SP) 


• ^ (6) 


P - F(AC«Q/A) 


(7) 


AC - C/Q 


(d) 


MR(Q) - dr(R3 (dr: derivative) 


(9) 


MC(Q) - dr(C) 


(10) 


MR(Q)-MC(Q) - 0 . 


(11) 


Cty - Cty.3^ * ^Cty (subscripts ir-dicate lags) 


(12) 


4Cty « XCty.^ - Cty.^ " . 


(13) 


X « f(Q/T,AU,Q/MQ,PDA) 


(14) 


XCty - CtyX 


(IS) 


Adv - £(AU1 


(16) 


PDA - C^IA/A) •100 , , 


(17) 





TABLE 2: FOR-PROFIT THEATER - ENDOGENOUS AND EXOGENOUS VARIABLES 



I 

i 



A: iittml 9Xtmdui» for all thiitcrs 

4A: ctengt in mmml total att«idanct Ibr til thtattrs 

AC: avraga pwr p t rfo iMn c t coft 

Adv: mnutl total advwrtising axpmditum b)r all thaators 

itti: avoragt utilization rata par parformnce 

C: aniiial total coat for all thaatars 

Cty: total saating capacity fbr all thaatars 

JCty: chinga in saating capacity all thaatars 

MC(Q}; marginal cost par parfotwnca 

Nfl(Q) : asrginal ravmia par parfoxaanca 

P: avaraga prica of sdndssion 

PDA: parctntaga changa in tha annual total attandanca 
lEor all thaatars 

Q; luabar of par£6taanc«i 

R: annual total ravaoua for alf thaatars 

X: total capacity aiqpansion factor 

XCty: desired saating capacity for all theaters 

Z: annual perfonnanca capacity 

Exogenous Variables . ^ 

OffKR: coapensations per hour in the private non-fam sector 
cri»e rata for tha area 



Cm: 
D2: 

H^: 

ft.: 

.J 



M}: 
PCI: 

PC2: 

PS: 



a 6mmf variable for tha periods whan artistic personnel 
go on strike 

percentage of musical shows in total production 
average size of cast 

length of time production has been in operation; this 
could be in weeks, amths 

This is a duMy variable vrith a (1) for favorable 
reviews and a (0) for unfavorable ones. We could 
use a grading systcai, but c^^is would cause a loss r 
of too nany degrees of freedos 

aaociflua attainable mmbn of parforaances 

an intoc of tha price of transportation within tha 
relevant area 

an .index of tha price of services within the relevant 
area 

price of substitutes such as other types of the 
perfoxiaing arts and the mass media 



SP: an indid^tor for labor strikes for policaaen in the 



SS: 

ST: 

T: 
tM: 

YD: 



an indicator for lai)or strikes for sanitation workers 
in the area 

an indicator for labor strikes for transportation 
workers in the area 

nwber of theaters 

isiMploymeot rate of the population (white collar 
workarii) 

disposable incoaar of the population in the area 
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the average number of performances for the year per theater, Alter^ 
natively, equation (5.2) shows the average utilization rate as the 
quantity demanded, which is a function of price, performances per 
year, total advertising expenditures, disposable income, unemploy- 
ment, and the crime rate. Attendance in this case is determined 
from eqjjpiation (3, 2) as the product ot average utilization and the 
annual performance • ' 

The price of admission, specified in equation (6), is a 
function of the average cost per attendee. This approach is basically 
a cost-plus-markup pricing. Equation (7) defines the average cost 
per performance for all theaters as the quotient of the total costs 
of production and the number of performances. Equations (8) and (9) 
describe marginal revenue and the marginal cost, which are set equal to. 
each other in equation (10), since the condition for profit maximi- 
zation is the equating of marginal revenue and marginal cost. This 
period's capacity is defined in equation (11) as last period's 
capacity plus the change in capacity. The change ±n capacity is 
defined in equation (12) as the difference between last period's, 
desired and actual capacities. The capacity expansion factor is 
expressed in equation (13) either as a function of the number of 
performances per theater, or as a function of average utilization 
rate and the proportion pf maximum attainable output realiz^ed or as 
a function of the percent change in attendance. Equation (14) 
defines the desired seating capacity as the product of current 
capacity and the expansion factor. Equation (15) describes annual 
total advertising expenditures as a function of the average utilization 
rate. 

2. Non-Profit Theater 

The objective function fgr the Non-Prof it Theater is 
constrained, attendance maximization such that total receipts are 
equal to- total expenditures. The total receipts for these 
theaters are composed of both earned and unearned income. Earned v 
income 'is derived from admission charges, while unearned income 
is the sum of grants and contributions from both public and private 
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sources. Tho level o£ earned income is dependent on attendance and 
the price o£ admission. The demand function relates either attendance 
or utilization to price and income variables, as well as to those 
variables influencing the effective price of attending the theater 
and/or shifting the demand curve. The price function exhibits a 
lag structure which accounts for its rigidity, and price adjustments 
take place only as the costs of operations (net of unearned income) 
change. . , 

The unearned income is derived from four sources, two of 
which are public and two of which are private. The public sources 
of income are Federal, state, and local agencies, while the private 
sources are corporations, individuals, and foundations.' It is 
hypothesized that different factors affect the. grants obtained from 
these four sources, with the expectation that some similarities, 
exist in the factors that determine public grants. 

The capital accumulation for the Non-Profit Theater is 
based on an accelerator model, where the utilization rate or the 
percent changes in attendance, etc. determine the expansion or 
contraction of the seating capacity. 

The conceptual model for Non-Profit Theater is presented 
in Table 3, while Table 4 provides a list of the variables used in 
the model. 

The demand for theater seats can be increased in two 
alternative ways. Equation (1.1) shows average utilization as a 
function of price, annual performance'" capacity J- the desired ex- 
pansion of . subscription sales, disposable income of the population 
in the area, unemployment rate, as well as promotional activities 
by the theater and the crime rate. When using this demand function, 
attendance is the product of average utilization rate and annual per- 
formance capacity as in equation (2.1). Alternatively, equation (1,2) 
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BEST COff AVAIMBLI 



TABLE 3: NON-PROFIT THEATER - CONCEPTUAL MODEL 



(1.1) 

or 
(1.2) 

(2.1) 
or 
(2.2) 

(3) 
(4) 

(5) 

C6) 

(7) 

(3) 

(9) 
(10) „ 
(11) 
(12) 

(13) 

(14) 
CIS) 

(16) 
(17) 

(18) 
(19) 
(20) 

(21) 
(22) 
(23) 

(24) 

C2S) 

(26) 

(27) 
(28), 
(29) 
(30) 

(31) 



AU • 
A • 
A • 

AU • 
Z • 

c • 
p - 



£(P,2,SAdV,W;PCl,PC2,PS,VD,YDT,U«,Cf«) 
f(P,2',SAdv,W;PCl,PC2,PS,YD,YDT,Um,Cr») ' 

AU*2 

A/2 . 
CtyQ/T 

f(Q;H^.H2,H3,H4,MK,CMPHR) 



f(NC,NCA,NCA.^,DSFR,P.^) 



(subscripts indicitt 
lags) 



. KC • C-G+TAdv 
DSF • 



n a 
R - 
G - 

GF - 
GR - 

CPr 

GFn* 

0 

Cty 
ACty 

X 

XCty 
SAdv 

CAdv 

TAdv 
40G 

W 

XSbr 

Sbr 

MCA 
DSFR 
PDA 
^A 



R-NC ' 
P-A-/3-SBr-Q-P/T . ^ 

f 

GF+GR+Cfr*GFn 
e(Q,A;GF.i,BNEA,GNP) 
f (q , A ; GR. ^ . BNEA. ^ , PDG^^p) 
. £(A,p5^,CAdv;CAdv.i,t,SE,BTPR,ATPR,SPl) 

f(A,X,DSFR, DSF,Q,4Cty) 

• R(Q)-C(Q) *ir^j+G.j-TAdv 

■ XCty^j^-Cty.j^ 

- f(AU,Q/Mq,PDA,Q,Q/T) 

• X*Cty ' 
. f(w,Q;DSF,J 

- f(40G.^.DSF.^,DSFR, Q.CPr.^^ ^ 

■ SAdv+CAdv 

• ,(G.CPr) -CG-CPr).^ 

" XSbr-SEr.j 

■ flfCty^j^ 

■ £(sAdv,P;Sbr^^>Tr) 

■ MC/A 

• DSF/(R*G) . 

- r4A/A)*ioq 



A- A 



-1 



- Q-Q.i 
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BESTCflPYAVAILftBlE 

TABLE 4: NON-PROFIT THEATER - ENDOGENOUS AND^ EXOGENOUS VARIABLES' 



^ Endottnous 


Variablts 




A: 


aiinuml attendanc* for all thtattrs 




4A: 


chang« in annual atttndanc« for all theattrs 




AU: 


avtragt utilization rata par ptrforvance 




C: 


annual total cost for all "thtattrs 




CAdv: 


advertising txptnditurts for solicitinf privatt contributions 
by all tht thtattrs . " 




CPr: 


annual privatt contributions 




Cty: 


total stating capacity 




4Cty: 


changt in stating capacity ^ 


• 


DSF: 


a deficit-surplus fund for operations 




DSFR:- 


tht ratio of the surplus-deficit fund to the operating budget 




G: 


annual t^tal grants and contributions to non-profit theaters 




GF! 


annual federal grants - 




GFn: 


» 

annual grants by^ foundations 




GR: 


annual' grants from regional agencies 




\ MC: 


annual net cost fdt all theaters 




NCA: 


net cost per attendee 




AOG: 


change in annual total grants net of annual private 
contributions ' 




P: 


average price of admission \^ 




PDAs 


percentage change In the annual attendance for all theaters 




^' 


number of performances 




4Q 


change in the number of performances 






azrnual revenue 




SAdv: 


advertising expenditures for the promotion of subscriptions' 
sates by all the theaters 




Sbr: 


actual level of subscriptions 




TAdv: 


total advertising expenditures by all the theaters 




W: 


the desired expansion of subscription sales 




X: 


total capacity expansion factor 




XCty: 


desired seating capacity 




XSbr: 


desired level of subscriptions 




Zt 


annual performance capacity 




n: 


surplus revenue 





TABLE 4 : . CContinued) 



Exottnous Variablts ; 



ATPR: th« ratio of profits after income tax to stockholders' equity 

for all manufacturing corporations 

BNEA: annual appropriations by the National Endowment for the Arts 

J," • . 

BTPR: the ratio of profits before income tax to stockholders' equity 

for all manufacturing corporations • 

CMPHR: compensations per hour in the private non-farm sector 

Crm: crime rate for the area of interest ^ 

GNP: gross national product 

H^: percentage of musical shows in total production 

* ■ , 

H^: average size of cast 

H^: length of time production has been in operation, weeks, months 

this is a dummy Variable with a (1) for favorable reviews 
and an (0) for unfavorable ones. We could use a grading 
system, but this Would cause a loss of too many degrees of 
freedom 

"mQ: maximum attainable number of performances 

MW: a minimum wage index 

PCI: an index of the price of transportation within the relevant area 

PC2: an index of the price of services within the relevant area 

PDGNP: percentage change in gross national product 
Pop: the population of the regidn of interest 

PS: price of substitutes such as other types of the performing arts 

and the mass media 

SB: stockholders' equity for all manufacturing corporations 

SPI Standard § Poor's common stock price index 

T: number of theatjers 

t: average tax rate for the contributors 

Tr: trend variable 

Um: unemployment rate of the population in the area of interest 

YD: per xiapita disposable income of the population in the area 

YDT: total disposable income of the population in the area 

a: historically-derived ratio of subscription to capacity 

0: the discount rate for subscription price , 



shows total attendance, as a function of the same variables, as 
utilization in equation (1.1), but average utilization is the 
quotient of attendance and annual performance capacity according 
to equation {1:1'). Equation (3) defines annual performance 
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capacity as the product of total .capacity and the average number 
o£ performances for the year per theater. The cost function, shown 
in equation is identical to that for For-Profit Theaters. 

Equation (5) shows the price level as a function of the 
lagged net cost per person attending, the ratio of- the deficit - 
surplus fund to the annual operating budget, and last period's 
•price level. Net cost is defined in equation (6) as the cost of 
producing performances net of grants, but including advertising 
expenditures. Equation (7) specifies the deficit-surplus fund as 
incremented by the surplus revenue, where surplus revenue is 
defined in equation (8)' as the difference between revenue and net 
costs. Equation (9) shows revenue as the.product of the average 
price of admission and attendance less^the discount for sub- 
scription patrons. 

The grants received by the organization are separated . 
according to their source. As shown in equation (10), public grants 
are divided into Federal grants and regional agencies' grants, 
whereas private grants and contributions include those from in- 
dividuals, corporations, and foundations. Equatipns (11) and (12) 
show public grants as a function of the level of output, annual ^ 
attendance, the previous period's grants, lagged and current budget 
for the NEA, and gross national product. Private contributions, 
as shown in equation (13), depend on the level of the activity for 
the theater, promotional activities, the marginal tax rate faced 
by the contributors, stockholders' equity for all the manufacturing 
corporations, profits before and after income tax, and a common 
stock price index. Equation (14) specifies grants from foundations 
as depending on the success of the theater seeking them and its 
zeal in such pursuit. The success measure is attendance, while 
its zeal depends on its plans for expansion and the rates of the 
deficit-surplus fund to annual revenue and grants, as well' as out- 
put and the change in capacity. Equation (15) shpws that the thea- 
ters' in this group operate under a zero-profit constraint. This 
constraint is based on revenue from attendance, last period's grants 
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and surplus revenue less the cost$ of operation. This gives the 
output level which fulfills the constraint. 

Equations' (16) and (17") are definitional. Total seating" 
capacity at a point in time is defined in equa'tion (16) as last 
period's capacity, plus tfie change in capacity. The change in 
capacity Tf^the differene*^ between last period's desired and 
actual capacities, as shown in equation (17). Equation (IS^^ 
specifies 'the capacity expansion factor (i.e.., the proportional. ^ 
"change in capacity desired) as a function of the number of -perform- 
ances per theater, the average' utilization rate, the proportion of. 
maximum .'attainable otj^tput realized, change in attendance, .and out- 
put. Desired seating capacity is defined in equation (19) as the ' 
product of actual capacity and this expansion factor. 

Advertising expenditures play an important role in the 
operations of the Non-Prof it Theater. As shown, in equation (20), 
advertising expenditures for the promotion Of subscripticS^ sales 
are dependent on the desired expansion of subscription sales, the 
number of performances , and^ast period's def |cit-surplus fund 
revel.. Advertising expenditure' for soliciting private contribu- 
tions, presented in equation (21) are related to last period's 
change in annual total grants net of private contributions and 
last period's deficit-surplus fund, as well as last year's private 
contributions. Total advertising expenditures in equation (22) are 
simply the aggregation of expenditures for siibscription sales and 
for the solicitation o'f private contributions. 

. Equation (23) specifies the chan^ge in annual non-privarte 
grants as the difference between current and last period's annual 
total grants net of private contributions. The desire^ expansion 
of subscription sales is defined in equation (24) as „the difference 
between the desired level of subscriptions and last period! s Actual 
level of subscriptions. Equation (25) defines the desired level 
of subscriptions as an historically derived proportion of last 
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t 

period's total seating capacity. Equatio'n (26Vshows that the 
actiial level of subscriptions depends on current advertising ex- 
penditures for subscription sales, average price pf admissioji, last 
period's subscription level, and a .trend "Vaf iable . 

t 

3 , Opera 

The objective function for the Opera is constrained at- 
tendance maximization, the ^ constraint is "zero profits" which means 
that attendance^ is increased up to the point where planned profits 
are zero (i.e., where planned total receipts ate equal ito planned 
total expenditures). " . 

The total 'receipts for the Opera, are ^composed of both 
earned and unearned income. Earned income is derived from admission 
ch5irges, while unearned income is the sum of grants and contri- 
butions from both public aiid private source^. These two types of . 
income, as well as expenditures and capital accunmlation, are dis- 
cussed in detail for the Non-Prof it' Theater model, above. »The dif- 
• ference between the Non-Prof it Theater and the Opera is the sig- 
nificance of the endowment funds for the Opera. These funds are 
often restricted so that the organizations ma^^ use the endowment 
income, and possibly the capital gains frbm the endowment, to off- 
set the cost of operations. However, the principal of the endowment 
is not , usually accessible for the organization. 

' • The conceptual model for Opersi is presented in Table 5, 

while. Table 6 provides a list of the variables used in the model. - 

Demand can. be measured in twq ways. Equation (1.1) ■ 
measures demand as the average utilization rate, which is dependent 
on price, annual performance capacity, the desired expansion of 
subscription sales, disposable income of the population in. the area, 
the unemployment rate, and the crime rate for the area, as well 
as certain promotional activities by the operas. In this case,^ota 
attendance is defined in equation (2.1) as the product of the 
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BEST COPY AVAILABtt 



TABLE. 5 : OPERA - tONCEPTUAL MODEL 





f 1.11 


AU • f (P,2,SAdv,.W;PCl,PC2,PS,YD,YDT,Uii,Crm) 




or 


A • f(P,Cty,SAdv,W.2;PCl,PC2,PS,YD,yDT,Um,Crm) 








(2.1) 


A » AU*2 ^ 




or 






(2.2) 


AU • A/2 




(3) - 


2 - Cty-Q/T 




W 


C • ^(Q;CMPHR) ■* 




(S) 


P --f /ncA.NCA^, ,DSFR,P.,\ * * (Subscripts indicate l*gs) 




(6) 


NC - C-YE-G + TAdv 




(7) 


. YE - i-E 












» ■ R - NC 






s •I 




(11) 


If DSF>0, then 4E ■ DSF 5 DSF • o 






otherwise ^E " 0 




(12 D 


R - P-A-/|-Sbr-Q*P/T 




(13) 


G - GF * GR + CPr + GFn 




(14) 


GF • f(Q,A: GF.^,BNEA,GNP) 




(IS) 


— £1 n l • rO DMPA (IMP 1 
GR ■ tlQfA; UR^^ ,BWCA^^»u«r^ 




(16) 


CPr • f (A, CAdv; CAdv^j^.t.SE^BTPR.ATPR.SPI^ 




(17) 


GFn * f (A,X,DSFR,DSF,Q,4Cty) 




(18) 


0 • R(Q) - C(Q) * '^.x * G-i - "^Adv + YE,;^ 




(19) 


Cty - Cty.j^^ + 4Cty . 




(20) 


4Cty - XCty^x ' ^^^-1 




(21) 


X -f (au,q/mq,pda,q,q/t) . 




(22j 






(23) 


SAdv • f(w,Q;DSF,, ) 




(24) 


n\A'»r m ^/nQF n^PR ACi* Add rp*^ I 




(3S) 


TAdv ■ SAdv -»• CAdv 




C2oj 


Ar\(z « f R-rPr^ - fG-CPr1 < * 




(27) 


^ If ■ AO D* «jO*^^ , 




(28) 


XSbr • «*Cty,^ 




(29) 


Sbr - f(SAdv,P;Sbr,^,Tr) 




(30) 


NCA - NC/*A 0 




(31) 


DSFR - DSF/ (R-»-G) 


* 


(32) 


PDA » (M/A)-100 




(33) 


ilA • A - 




' (34) 


4Q • q - Q.i 
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T^\BIE 6: OPERA • .ENDOGENOUy AND EXOGENOUS VARIABLES 



EndOfnous Vmriableg ; 

A: annum! attenu«4nce 

4A: 
AU: 

C: 



change in annual at:tendance 
avtragt utilization rate per performance 

annual total cost 



CAdv: advertising expenditures for the soliciting of private 
contributions 

CPr: annual private grants , 

Cty: total seating capacity 

^Cty: change in seating capacity 

DSF: a deficit*surplus fund for operations 

DSFR: The ratio of the surplus-deficit fund to the operating budget 

E: endowment 

^E: change in endowment 

G: annual total grants 

GF: annual federal grants 

GFn: annual grants by foundations 

GR: annual grants from regional agencies 

NC: annual net cost r * 

NCA: average net cost per attendee 

^OG: change in annual total grants net of annual private 
contributions 

P: average price of admission ^ 

PDA: percentage change in annual attendance 

Q: number of performances 

4Q: change in the number of performances 

R: amiual revenue / 

SAdv: advertising expenditures for the promotion of subscriptions* 
sales 

Sbr: actual level of subscription^ f 

TAdv: total advertising expenditures 

K: the desired expansion of subscription sales 

X: total capacity expansion factor i 

XCty: desired seating capacity 

XSbr: desired level of subscriptions 

YE: annual endowment income 

Z: annual performance capacity 

it: surplus revenue 
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TABLE 6 


(Continued) 




. Exoienous Variables: 

ATPR: the ratio of profits after income tax to stockholders' 
equity for all manufacturing corporations 






annual appropriations by the National Endoraent for the Art$ 




BTPR: 


the ratio of profits before Income tax to stockholders' 
eauifv for all manufacturins corporations 






covnensations Der hour in the private non-furm sector 






rrinA ra.re for the area of interest 

r , ... 




GNP: 
i: 


gross national product 
interest rate 






maximum attainable number of performances 




PCI: 


an index of the price of transportation within the 
relevant area 




PCZ: 


an mciex ox xne price or services witnin tue relevant are« 




Pop : 


the popula)Cfxon of the region of interest 






price Ox /suDSt itute? sucn as otner types oz tne pcnorniinij 
arts and th^e mass media 




SE: 


stockholders' equity for all manufacturing corporations 




SPI: 
^ T: 


Standard § Poor's common stock price index 




nufliber of organizations in this art form 




t: 


ayerage^tax rate for the contributors 




Tr: 


:4rend variable 




Urn: 


/ unemployment rate of the population in the area of interest 




YD: 


/ per capita disposable income of the population in the area 




TDT: 


/ total disposable income of the population in the area 




a: 


historically-derived ratio of subscription to capacity 






the dis^count rate for subscription price 





1 



average utilization rate and the annual performance capacity. 
Alternatively, equation (1.2) shows attendance as a function of the 
same variables, in which case average utilization is the quotrent 
of attendance and annual performance capacity as in equation (2.2). 
Equation (3) defines annual performance capacity as the product ^ 
of total capacity and the annual number of performances per theater 
The cost function specified in equation (4) is dependent on the 
output level, and the pressures for wage increases are accounted 
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for by use o£ the compensations per hour in the private non-farm 
sectors^ Equation (5) defines the price level as a- function of the 
lagged net cost per person attending, the ratio of the deficit- 
surplus fund to the annual operating budget, and last period's price 
level. In equation (5), net cost is defined as the cost of 
producing the performances net of endowment income and grants, but 
including advertising expenditures . Endowment income is the interest 
earned on the endowmen^t. The interest rate shown in equation (7) 
is dependent on the nature of the .endowment and the risk premium 
it commands. Equation (8) states that the deficit-surplus fund 
is incremented by surplus revenue, where surplus revenue is defined 
in equation (& J as the difference between revenue and net costs. 
Equations (10) and (11) specify that endowment is incremented from 
period to period by the stirpluses in the deficit-surplus fund, if 
any. In equation (12), revenue is defined as the product of the 
average price of admission and attendance less the discount for 
subscription buyers. 

Total grants received by the organization are separated 
according to their: source. Public grants are presented as Federal 
grants plus regional agencies' grants ^ Private g^ and contri- 
butions include those from individuals, corporations, and founda- 
tions. As shown in equations (14) and (15), public grants depend oh 
the level of output, attendance, the previous period's grants, lagged 
and current budget for the NEA, and the level of* the gross national 
product. Private contributions, as specified in equation (16); 
depend on the level of activity for the organization, promotional 
activities, the marginal tax rate faced by the contributors, stock-, 
holders' equity in manufacturing corporations , level of profits be- 
fore and after income tax, and a common stock price index. Grants 
from foundations, as shown in equation (17) , depend on the success 
of the organization seeking them and its plans for expansion. 
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Since the Opera opetates under a zero -profit constraint, 
equation (18) is uised to determine the appropriate output level. 
That is, the costs o£ operation and advertising must be covered by 
revenue from attendance, and last period's grants, endowment in- 
come and surplus revenue; and there is only one level of output 
at which this equation will hold. 

Equation il9) defines the total seating capacity as equal 
to last period's "^desired seating capacity plus the change in 
capacity whereas the change in capacity is defined as the differ- 
ence betWeeii last period's desired and actual capacities (see 
equation (20)). The total" capacity expansion facto J, is shown in 
equati/n (21) as a function of the number of perf^ioiances per 
theater, the average utilization rate, the proportion of maximum 
attainable output realized, and changes in attendance. 

Advertising expenditures are composed of two components: 
advertising for subscription .sales and advertising for contribu- 
tions. In equation (23), advertising expenditures for the prd- 
motion of subscription/sales is specified as a function of the de- 
sired expansion of subscription sale's, the number of performances, 
and last period's deficit -surplus fund level. The desired expan- 
sion of subscription sales in equation (27) is the difference be- 
tween the desired level of subscriptions and last period's actual . 
level of subscriptions. Advertising expenditures for .soliciting 
private contributions, equation (24) , are refuted to last period's 
change in annual total grants net of private contributions, the 
deficit -surplus fund, the total change in output, and la t year's 
level of private contributions. Total advertising expeiditures 
are simply the sum of expenditures for subscription sales and ex- 
penditure for the solicitation of private contributions. 

Equation (26) defines the change in annual total non- 
private grants as the difference between current and last period's 
annual total 'grants, net of private contributions. Equation (28) 
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defines the desired level of subscriptions as an historically- 
derived ratio of last period's total seating capacity. The actual 
level of subscriptions depends on current advertising expenditures 
for subscription sales, average price of admission, and last period^ 
subscription level and a trend variable (see equation (29)). 

4 . Symphonies 

The objective function for Symphonies is also constrained 
attendance maximization, with the constraining being zerp profits. 
The distinguishing characteristic T>f Symphonies, as opposed to Non*- 
Profit Theater and Opera, is the Ford Foundation Symphony Program. 
This program was set up by the Ford Foundation in 1966 for a ten- 
year period. During the first five years symphonies raised matching 
funds for the endowment trust, composed of Ford Motor Company stock, 
set up by the Foundation. The symphonies also received assistance 
from the Foundation in their fund-raising and Special projects.' 
^ The second five years were a period when the symphonies were re- 
stricted in their control of the endowment trust and the matching 
funds, as well as their level of operations. At the end of the ten 
years, 1976, the symphonies had complete access to the trust and 
the matching funds. The model incorporates the effect of the Ford 
Program on the finances of symphonies by accounting for the interest 
income derived from the matching funds , and the dividend income 
received from the Ford Motor Company stock. In addition, a dummy 
variable is used in the equation for foundations' grants to account 
for the matching funds, expendable grants, and the overall Ford 
Foundation Program. The conceptual model which was developed is 
presented in Table 7, while Table 8 provides a list of the variables 
used in the model. 

As with previous models, demand can be measured in two 
ways. .Equaftion (1.1) specifies average utilization as a function 
of price, annual performance capacity, the desired expansion of 
subscription sales, disposable income of the population in the area, 
unemployment andcrime rates, as well as prdmotional Activities by 
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TABLE 7: SYMPHONIES - CONCEPTUAL MODEL 







1 

AU • 


f(P,:,SAdv,>r;PCl,PC2,PS,yD,YDT,Um,Cra) 








or 












(1.2) 


- A* 


£(P,SAdv,W,:;PCl,PC2,PS,YD,YDT,Um,Crw) 








(2.1) 


A ■ 


AU*2 








or 












(2.2) 


AU - 


A/2 








(3) 




CtyQ/T 








(4) 


C ■ 


f(Q;CMPHR) ^ 






m 


(S) 


P • 


f(NC,NCA;NCA^^,DSFR,P.^) (subscripts indicttt lags) 








W 


MC - 


C-YE-GO-'YFD-YMFD+TAdv 








(7) 


YE ■ 


i-E 








(8) . 


YMFD - 


i»MFD 








(9) 


DSF » 


DSF,^ . ' 








(10) 


If ■ 


R-NC 








(11) 


E ■ 


^-i * AS . / 








(12) 


If DSF>0, thtn 4£ - DSF and DSF « 0 








Oth«rvis« « 0 








(IS) 


R - 


P-A-i^Sbj.Q.P/T 








(14) 


G ■ 


GF-^GR+CPr+GFn 










GF • 


Q , A ; GF, ^ , BMEA , DMM , PDGNP) 










GR - 


£^q,A;GR,^,BNEA.^,DMM,GNP) 








(17) 


CPr 


. £^A,p^,CAdv;CAdv^^,t,SE,BTPR,ATPR,SPI,DMM) 








(13) 


GFn 


• f(A,X,DSF/(R*G),DSF»Q,aCt)r;DN!M) 








(19) 


GO 


■ G-4MFD 








(20j 


0 


■ R(Q)-C(Q) *?f^^*GO,^*YFD.^>YMFD-TAdv+YH.^ 








C21) 


Cty 


■ Cty, J, ♦ ^Cty 








(22) 


ACty 


- XCty,^ -Cty,^ 


• 






(23) 


X 


m f(AU,Q/MQ,PDA,Q,q/T} 








'(24) 


XCty 


■ CtyX 








(2S) 


MFD 


■ MFD.j^*4MFD 








(26) 


SAdv 


- £(w,Q;DSF,^) ' 








(27) 


CAdv 


. f^DSF.DSFR, 4Q; aOG.j^^CPr^j^j 




r 




(28) 


TAdv 


■ SAdv ♦ CAdv 




I 

\ 




(29) 


^OG 


- (G-CPr) - (G-CPr)',^ 










W 


■ XSbr - Sbr^j^ 








(31) 


XSbr 


■ ^'Cty^j^ 




i! 




(32) 


Sbr 


- £(sAdv,P;Sbr^^,Tr) ' " 




i 




(33) 


NCA 


- NC/A 








(34) 


DSFR 


- DSF/(R*GO) 








(3S) 


PDA 


(4A/A)*100 




; 




(36) 


4A 


• A-A., 








(37) , . 








1 
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TABLE 8: 



SYMPHONIES 
VARIABLES 



- ENDOGENOUS AND EXOGENOUS 



Endofenous V>riiibles 



A: 
4k: 

AU: 
C: 

CAdv: 

CPt: 

Cty: 

4Cty: 

DSF: 

DSFR: 

E: 

^E: 

G: 

GF: 

GFn: 

GO: 

■ GR: 
MFD: 
MC: 
NCA: 
dOb: 

P: 

PDA: 
Q: 

R: 

\ 

SAdv: 

Sbr: . 
TAdv: 
\S: 
X: 

XCty: 
XSbr: 
YE: 
YMFD: 
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innual attindanct 

changt in innual attsn^dance 

avtrag* utilisation rata par perfornance 

annual total cost 

advtrtising expenditurts for the soliciting of private 
contributions 

annual private grants 

total seating capacity 

change in seating capacity 

a deficit-sun^lus fund for operations 

the ratio of the a^urplus-deficit fund to the operating 
budget 

endownent 

change in endownent ..^^ 
annual total grants ^ 
annual federal grants 
'annual grants by foundations 

annual total g^rants net of the annual increaent to the 
capital matching Ford funds held by symphonies 

annual grants from regional.^agencies ' _ 

capital matching Ford funds held by symphonies 

annual net cost 

net cost per attendee 

change in annual total grants net of annual private 

contributions 

average price of admission 

percentage change in annual attendance 

number of performances 

change in the number of performances 

annual revenue - 

advertising expenditures for the promotion of 
subscriptions* sales 

actuiil level of subscriptions 

I ' ■ 

' tot^l advertising expenditures 
thf desired expansion of subscription sales 
total capacity expansion factor 
desired seating capacity 
desired level of subscriptions 
annual endovnnent income 

interest from capital matching Ford funds held by 
symphonies 

annual performance capacity 
surplus revenue 
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TABLE 8 : (Continued) 



Exogenous Variables 



ATPR: 

BNBA: 
BTPR: 

CMPHR: 

Crm: 
DMM: 



GNP: 
i: 

MQ: 
PCI: 

PC2: 

PDGMP 
\ Pop: 
■PS: ^ 

SE: 

SPI: 
T: 
c : 
Tr: 
Urn;-' 

YO: 

YDT: 

YFD: 
a: 



0: 



r.the ratio of profits after inco«t tax to 
stockholders* equity for all manufacturing 
corporations 

annual appropriations by the National Endovratnt 
for* the Arts 

the ratio of profits before income tax to 
stockholders' equity for all manufacturing 
corporations 

compensation per hour in the private non<*f;irm 
sector 

crime rate for the area of interest 

a dummy variable for the years the Ford 
Foundation Symphony Program was in its 
matching funds accumulation stage (the 
years the symphonies had to raise matching 

funds) 

gross national product 
interest rates 

annual increment to the capital matching 
Fot:d funds held by symphonies 

maximum attainable number of performances 

an index of the price of transportai>Lon 
„ within the relevant area 

an index of the price of services within 
the relevant area 

percentage change in gross national product 

the population of the region of interest 

price of substitute5 such as other types 
of the performing arts and the mass media 

stockholders* equity for all manufacturing 
corporations 

Standard S Poor's common stock price index 
number of symphonies 
average tax rate for the cont tors 
trend variable 

unemployment rate of the population in the 
area of interest 

per capita disposable income of the 
population in the area 

total disposable income of the population 
in the area 

dividends from Ford h* Id trust funds 

historically-derived ratio of subscription to 
capacity 

the discount rate for subscription price 
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the symphonies. Attendance in this case is defined in equation (^.1) 
as the product o£ average utilization rate and annual performance! 
capacity. Alternatively, equation (1.2) shows attendance as a / 
function of the same variables in which case average utilization 
is the quotient of attendance and annual performance capacity, a| 
shown in equation (2.2). Annual performance capacity shown in 
equation (3), is the product of total capacity and the annual ^ni^ber. 
of performances per symphony. The cost function is specified ii 
equation (4) as being dependent on the output level and the pressures 
for wage increases, as measured by compensation per hour in th< 
private non-farm seetor. ^ / 

The price level in equation (5) is a function of the| lag- 
ged net cost per person attending, the ratio of the def icit-sx^rplus 
fund to the annual operating budget, grants net of the matchiijig funds 
raised in that year, and last period's price level. Equation^ (6) 
defines net cost as the cost of producing the performances n^t of 
endowment income, grants net of matching funds for the year,; 
dividend income from the Ford Foundation trust fund, and interest 
income from the accumulated matching funds held by the symphonies, 
plus advertising e^xpenditureSo Endowment income is defined /in 
equation (7) as the product of the interest rate and the endowment 
principal. 

Equation (8) states that the interest income fifei 
accumulated matching funds held by the symphonies depends 
interest rate on such funds and the magnitude of the fuAds, 
tion (9) shows that the deficit-surplus' fund is incremented 
each time period by surplus revenue, where surplus revenuej 
fined in equation (10) as the difference between revenue ^nd net * 
costs. Likewise, tKe endovnnent is incremented from period to 
period by the surpluses (not the deficits) in the def icitrsurplus 
fund, as shown in equations (11) and (12). Revenue, as djsfined in 
equation (12) , is the product of the average price of adiDjission and 
attendance, less the discount for subscription buyers ^ 




.0 * 

Grants are divided into two types, public and private • 
In equation .-(14) , public grants are represented as both Federal 
grants and regional agencies' grants « Private grants and contri- 
butions include those from individuals, corporations, and foundations • 
Equations (15) and (16) show public grants as dependent on output, 
attendance, the previous period' s grants , lagged and current budgets 
for the NBA, the gross national product and changes in it, and a 
dummy variable for the Ford Foundation Symphony Program. Private 
contributions, as shown in equation (f7) , depend on the level of 
activity of thef^organization, promotional activities, the average 
tax rate faced by the contributors, and the last period's adver- 
tising expenditures, etc. There is also a dummy , variable for the 
Ford Foundation Symphony Program. Grants from foundations are 
specified in equation (18) as dependent on the financial position 
of the symphony seeking them and its zeal in such a pursuit. 
Measures of these items include attendance, plans for expansion 
and the ratio of the deficit -surplus fund to the annual operating 
budget. Again, a dummy variable is included for the Ford Program. 
Equation (19). defines grants for operations as total grants net 
of the portiqn allocated to the capital matching Ford funds in 
that year. )' 

As shovm dn equation (20), the symphonies operate under 
a zero-profit constraint. This constraint is based on revenues 
from attendance just sufficient to cover the differences between 
operating and advertising cost and the sum of last period' s grants 
net of the matching funds for the year, surplus revenue, lagged 
dividend income, current interest from capital matching Ford 
Foundation funds, and lagged endowment income. In the process of 
establishing operating costs and revenues that satisfy the 
equality of equation (20), the system also determines the desired 
output' level. Equation (22) defines the change in seating capacity 
as the difference between last period's desired and actual capaci- 
ties „ The total capacity expansion factor is defined as the ratio 
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o£ desired capacity to actual capacity (see eq.uatioiji (24)), and is 
a function of the number of performances per symphony, the average 
utilization rate, the proportion of maximum attainable output 
realized, the change inj attendance, output, etc. as described in 
equation (23). Equation (25) states that the capital matching 
Ford funds are incremented annually by an amount set by the Ford 
Foundation Orchestra Program. . , 

Advertising expenditures for the promotion of subscrip- 
tion sales are dependent on the desired expansion of subscription 
sales, the number of performances, and last period's defici't- 
surplus fund level (see equation (26)) . Equation (27) shows ad- 
vertising expenditures for soliciting private contributions as 
a function of last period's change in annual total grants nety of 
private contributions, the deficit-surplus fund, the change in 
output, and last year's private contributions. Total advertising 
expenditures in equation (28), are simply the aggregation of ex- 
penditures for subscription sales and for the solicitation of 
private contributions. Equation (29) defines the change in annual 
total non-private grants as the difference between current and 
last period's annual total grants net of private contributions. 
The desired expansion of subscription sales (equation (30)) is the 
difference between the desired level of subscriptions and last 
period'-iS actual level of subscriptions ,| where the desired level of 
subscriptions is an historically-derived proportion of last period 
total seating capacity as shown in equation (31). The actual 
level of subscriptions in equatiofi (32) depends on current adver- 
tising expenditures for suij script ion sales, average price of ad- 
mission, and last pelriod's subscription level. 

5.' Ballet and Dance 

♦ 

The models for Dance and Ballet are essentially the 
same as the model specified earlier for the Non-Prof it Theater. 
The similarities among the three -groups of organizations are: 



81 

66 



6; 



• the endowment is insignificant or totally 
"absent, . ^ . ' 

• the. unit o£ output is the performance and 
attendance per performance can vary up to 

» the capacity of the physical setting, and 

• the desired production level is that vhere ^ 
"profits are zero, but this level is not 

necessarily realized because of information 
lags. 

Museums 

The objective function for Museums is also constrained 



attendance maximization, with the constraining being zero profits* 
That is, attendance is increased up to the point where totat^re- 
ceipts are equal to total expenditures. 

The presentation for eithei" the Npn-Profit Theater model 
ox the Opera model is adequate as a discussion of the Workings of 
the Museum model, with the following exceptioji3o The sources of 
earned income for Museums are^ membership dues^ admission charges 
charges for special programs, sale of publications and repro- 
ductions, and auxiliary services, suxilTas parking areas and restau- 
rants. This led to the development of several behavioral relation- 
ships to account for the various specialized components, of earned 
income. The same procedure was also followed for expenditures since 
there are several special components in the Museum industry. The 
capital accumulation process for Museums includes the expansion 
of the stock of exhibit items. This expansion can be cjefined as 

^an increase in the stock of exhibit item3,Vhere the increase is 
partially dependent on thd vprpportion of the stock actually put ' 
on exhibits In addition, the ability to expand this stock isa 

'function of the financial status of ' the organxzationc The con- 
ceptual model which was developed for Museums is presented in 
Table 9 and Table 10 provides a list of the variables u&ed. ' 

Equation (1) defiiies the total revenue from all sources 
as the sum of annual total membership dues, total admission 
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TABLE 9: MUSEUMS - CONCEPTUAL MODEL 





(1) 


R - 


MR*AR*OR 




(2) 


MR - 


M*PM 




(3) 


AR - 


GA'PA 




CO 


OR •• 


f (A»CPrfl»PbX»M»AG) %* 




(5) 


M - 


f(PN,AS,TR,OSF;M , ,PbX , ,DSF J Ct^ubscripts indicate rlags) 




Co) 


PM ■ 






C7) 


GA - 


fCQ|PA;AS^j^^,S^j,PCl.PC2.PC3,PS,W,yDT,Um,Cr«,CPI) 




C«) 


PA - 


f(DSFR,CNCA.^),PA.^) 




(9) 

c 


AG - 


G-G.^ 




(10) 


A - 


MA+GA ' 




(11) 


r- 


GF+GR+CPr+GFn 




(12) 


GF 


f (A,q,CPrg,DSF,7r;APDGNP,VD,GF^^> 




■ (13) 


GR - 


fCA,Q.CPrf;APDGNP,GR,^) ^ ' . 




(14) 


CPr - 


f(Q,AS,CPTg,Pbl,CAdviCAdv.^,t,SE,BTPR,ATPR,SPI) 




(IS) 


GFn - 


f(A,Q,S,CPr2,DSF,AS;AG^^) j 




(16) 


YE - 


^•E ' . ' i 




(17) ■ 


E - 


E.^+AE • ; 




(18) 


If DSF>0» then AE - DSF 4 DSF - 0 
Otherwise AE * 0 






C - 


CP+CSA+CPrg+CPbl+CAx+CRs 




(20) 


CP - 


fCQ;H.) 




(21) 


CSA - 


fCAS;H.) i 




(22) 


CPrg - 


CPrgl*CPrg2 / 




(23) 


CPbl - 


f(PbI,M;RfJ,H^) i r 




(24) 


CAx - 


fCA) 




(2S) 


CRs - 


f(AS;C^j^,H.) : ' 




(26) 


CAdv ^ 


f (G,DSF;aG^j^,DSF^j^,aM^j^) 




(27) 


AM - 





83 



TABLE 9: (Continued) 



\2S) 


«• • R*G*YE-C-aAdv 




(29) 


DSF -^DSF.^* ^ J 




(30) 






C31) 


S - Sj^S 




(32) 


as f{YE,CPr;US.^,DSFR.^] 




(33) 


Us(- SUD/S 




(34) 


SUdv- f (Q,S) 




(3S) 


CPrgl ■ft4iUJG.^^A.^,4S,^,DSF.^, CPrgl. ^) 




.(36) 


CPrg2 - f(DSF/^S.^) 




(37) 


MC C*CAdv-GyrE-MR 

4A - A-A_^, ^ 




(33) 




(39) 


Pbl • f(M,A,PM;DSF.^) 






DSi R ■ DSF/fR*GT 




.41) 


NCA « .VC/A ^ 




(42) 


MA - K-M 




143) 


TR R*G*YE 





charges, and revenue from programs , publications , and auxiliary- 
activities; where annual total membership dues are the product 
of the number of members and their individual dnes (equation (2)), 
total admission re^^penues (equation (3)) are the product of total 
paid attendance and the price of attendance, and the remaining 
revenues (equation (4)) are a function of total attendance ex- 
penditures on paid programs, the number of publication copies, the 
membership count, and the change in grants. Equation (5) specifies 
the ^F^i^er of members as a function of the price of membership, 
total revenue (to measure the scale of operations), the size of 
the deficit -surplus fund, changes in the stock o£ exhibit 
items, changes in fyrants, last period's membership count. 
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TABLE XoC-^^WS E§i^^lfifiB((AV^ VARIABLES 

Endoitnou> Variablgs 

At annual total atttndanc» 

4A: Chang* in annual total att«ndanc* 

AR: total adaission chargts 

C: annual total cost 

CAdv: annual advtrtisinf txptnditures 

CAx: annual cost for all auxiliary s#rvicts 

CP: annual op«r«tinf« production* cost 

CPbl: annual publications' cost 

CPr: annual privat* contributions 

CPrft annual tducational and othtr group programs' cost 

CPrgl: expenditures on paid educational p^rograiis 

CPrgZ: txptnditures on fret tducational pr'^gra»s 

CRs: annual cost of research activities 

CSA: annual expansion cost 

OSF: deficit-surplus fund ' 

* 

DSFR: the ratio of the sur\Uus -deficit fund to the operating budget 

E: current endowment 

4E: change in the endowment for the current period 

G: annual total grants 

^G: change in total grants 

GA: annual general attendance 

GF: annual federal grants and support 

GFn: annual foundation grants 

GR: annual state and local grants and support 

M: membership count 

MA: membership attendance 

idM: change in membership 

MR: annual total membership dues 

^ NC: total net cost 

HCA: net cost per attendee 

OR: sum of program* publications and services revenue 

PA: price of admission 

Pbl: annual total number of publication copies* this is the 
Aff^of lotion of the ntmber of copies of each publication 

PM: membership price* dues 

Q: output* 4n terms of (8-hour) days of operations weighted 
by administrative expend! cures 

R: total revenue from all sources, earned inuome 

o: current stock of exhibit items and faclHties for exhibits 

change in the stock of exhibit items and facilities 

5UD: stock utilized in current output 

TR: kmnual total earned and unearned revenue 

US: ratio of utilised to total stock of exhibit items and' 
facilities 

^ YE; annual endowment income 

S m surplus revenue 
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TABLE 10 : (Continued) 



Exogenous 


Variables: 




ATPR: 


th« ratio of profits aft«r incoK« tax to stock* 
holders' equity for all Manufacturing corporations 




BTPR: 


th« ratio of profits h%£ox9 incoK« tax to stock- 
holders' equity for all sanUfacturing corporations 




CPI: 


consumer ptic« ind«x 




PDGNP: 


p«rc«ntag« changt in gross national product 


- ■ 




a s«t of homogenizing indicators which accounts for 
th* h«t«rog«n«ity of th« output or quantity ««asur«s 






th« int«r«st rat« r«l«vant to th« •ndowM^nt investment 




PCI: 


an index of the price of transportation within 
the relevant state 




PC2: 


an index of the price of services within the relevant 
state 




PC5: 


»n indicator of the length of time of waiting to 
enter the museum 




PS: 


an index of the price of reading and recreation 
within the relevant area 




RaJ: 


copy count for regular journals 




S£: 


stockholders' equity for all manufacturing corporations 




SPI: 


Standard | Poor's common stock price index 




t: 


average tax rate for contributors in each state 




Um: 


unemployment rate of the population in the relevant 
state 




YD: 

sr 


per capita disposable persor tl li^cone of the population 
in the area ^ 




YDT: 


total disposable personal income of the population 
in the state 




K: 


average number c,f attendance per year per member 

r 


■ I *. 


the number of publications, and the size of the deficit- 


surplus 


fund. Membership 


dues are shown in equation (6) to be a 


function 


of last period's surplus revenue, and last period's dues 





Annual general attendance in equation (7) depends on price 
and income variables as well as the output of the Museums, their 
stock of exhibit items and facilities. The crime rate for the area 
is also included, [since it acts as a deterrent to attendance. The 
price of admissiok is specified in equation (?) to be a function of 
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the ratio of the deficit -surplus fund to total operating budget, 
last period's net cost per attendee and last period's price of 
admission. Annual total attendance is defined in equation (10) as 
the sum of membership attendance and annual general attendance. 
Equation (11) shows annual total grants as the sum of Federal and 
regional grants, private contributions, and foundation giants. 
Federal grants are dependent on annual total attendance, the annual 
cost of the programs offered, the deficit-surplus fund, and surplus 
revenue. In addition, the percentage change in gross national pro- 
duct is included as an income constraint for the government. Last ' 
period's Federal grants were included to dampen the changes in 
this period's grants since drastic fluctuations are not likely in 
these grants, especially in the aggregate. Regional grants, as 
shown in equation (13), are dependent on the same variables as 
Federal grants, with the exception of substituting last period's 
regional grants for Federal grants, and deleting the deficit-surplus 
fund and surplus revenue variables. 

The private contributions of equation (14) depend on the 
level of output, new acquisitions, expenditures on all programs, 
the number of publications, and the level of promotional activities. 
These measures capture the characteristics that distinguish museums 
from other would-be recipients of private contributions. In addi- 
tion, the level of private contributions is determined' by the aver- 
age tax rate faced by the contributors, and wealth measures for 
the likely contributors. Equation (IS) shows contributions by 
foundations as dependent on attendance, changes in the stock of 
exhibit items and facilities, expenditures on all educational pro- 
grams, the deficit -surplus fund, and last period's changes in 
grants. The changes in grants is included because museums often 
turn to foundations if their other grants are reduced. Annual en- 
dowment income is determined as the interest earned on the endow- 
ment (equation 16)), whereas equations (17) and (18) specify that 
the endowment is incremented from period to period by the surplus 
(not the deficit) in the deficit -surplus fund when such surpluses 
exist. 
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In equation (19), annual total museum cost is represented 
as the sum of production, expansion, programs, publications, 
auxiliary services, and research costs. The costs of production 
are described in equation (20) as a function of the number of days 
of operation and several homogenizing variables to account for 
different types of museums. 

Total annual expenditures for programs are equal to the 
sum of expenditures on both paid and free programs, as shown in 
equation (22). Equation (23) specifies the annual cost of publi- 
cationo as a function of a quantity variable and the mix of regular 
journals and membership publications ^ In addition, homogenizing 
indicators are included. The cost of auxiliary services in 
equation (24), is a function of annual total attendance. The cost 
of research is a function of the change in the stock of exhibit 
items and facilities, last period's total costs, and homogenizing 
indicators (equation (25)). 

Advertising expenditures in equation (26) are dependent 
on the level of grants and the deficit-surplus fund, and on the 
lagged values for the changes in grants, the change in the deficit- 
surplus fund, and the change in membership (where the change in 
membership is calculated as the current mem,bership count minus last 
period's count). Equation (28) defines surplus revenue as the sum 

♦ 

of total revenue, total grants, endowment income minus total costs 
and advertising expenditures. The deficit -surplus fund is incre- 
mented annually by surplus revenue, as shown in equation (2.9). 

The individual non-profit museum is assumed to pursue an 
objective of zero profit. It assumes that the conditions of the 
last period indicate the level of its current grants, surplus 
revenue, and endowment income. Since variations in these variables 
occur over time, the outcome could be an actual deviation from the 
planned zero profit objective. Equation (30) determines museums' 
desired output level on the basis of the above objective. 
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The stock tf£ exhibit items and facilities is periodically 
incremented, as showii in equations (31) and (32). The amount of 
the increment is determined by the level of endowment income, private 
contributions, the lagged utilization rate of exhibit items and 
facilities, and the ratio of the deficit-surplus fund to the total 
operating budget. The utilization rate of exhibit items and facil- 
ities in equation (33)^ is the ratio of the stock actually used to 
total stock available, where the stock of exhibit items utilized 
in any period (see equation (34)) is a function of the output level 
and the total stock available. The expenditures programs that are 
offered by museums for a fee are dependent on the membership count, 
the lagged changes in total grants, total attendance, and stock 
of exhibit items and facilities. In addition, the lagged deficit- 
surplus fund and expenditures on paid programs are included among 
the potential explanatory variables in equation (35). In equation 
(36), the expenditures on the free programs that are offered by 
museums are dependent on the deficit-surplus fund, total grants and 
the lagged change in the stock of exhibits and facilities. 

Total net costs are defined in equation (37) as the dif- 
ference between the sum of total costs and advertising expenditures, 
and the sum of total grants, endowment income, and total membership 
dues. The aggregate number of copies across all publications is a 
function of the number of members, total attendance, membership 
dues, and last period's surplus--def icit fund, as shown in equation 
(39). 

This completes the presentation and description of the con- 
ceptual behavioral models for each type of arts and cultural in- 
stitution. The next section describes the technique to be used to 
generate short-term trend projections for each type of arts and 
cultural institution. 




VI* ECONOMETRIC MO?)EL ESTIMATION 

A. Introduction 

While the major thrust and impact of the study has been 
in the areas of conceptual model building (Section V) and in the 
compilation and analysis of a data base (Section IV), an attempt 
was also made to blend the two together in an effort to estimate 
the parameters of the several models. Due to the inadequacy of 
. the data baseband the time and resource limitations of the present 
contract, it was not possible to provide a definitiye econometric 
analysis. Further, the analysis was not sufficient to generate 
the complete set of unbiased parameter estimates necessary to 
employ the models for forecasting or simulation. Sufficient time 
and resources were available, however, to accomplish much of the 
initial econometric research in order to provide a firm basis 
for subsequent data collection and further analysis. 

This is not to say that significant policy implications 
were not obtained from the analytical effort. To the contrary, 
many significant questions have been answered. First, however, 
the method of estimation requires explanation. The preferred 
mode of estimation in simultaneous equation models is two- or - 
three-stage least squares due to the consistency of their 
estimates. However, Ordinary Least Squares (OLS) was used in 
the present estimation for the following reasons: 

• The data sets that were available included 
observations on enough variables, for system 
estimation for five of the seven art forms under 
study. But these data sets consisted of only 
nine observations which ruled out the use of 
simultaneous estimators on technical grounds, 
since the number of instrumental variables 
exceeds the number of observations. Further- 
more, the large sample consistency^prpperty of 
simultaneous estimators is of little comfort 
in a sample of only nine observations/. 

• The use o£ simultaneous estimators irj. a pre- 
liminary study is not recommended, since these 
techniques are more sensitive to specification 
errors than Ordinary L^ast Squares. Thus, if 
an equation is misspecified a simultaneous 
system estimator carries the biasedness resulting 
from the misspeif ication throughout the system, 
while Ordinary Least Squares limits the biased- 

^ ness to the misspecified equation. 



• Finally, Rao and Miller suggest that "whenever 
the computed r2 is close to unity, even though 
the estimated equation is a part o£ a simul- 
taneous - equations model, diiact least squares 

is doing a 'good' job.". (Rao, P. and Miller, R.L., 
Applied Econometrics , p. 195). 

B. Model Estimates 

The models were divided into three groups for estimation pur- 
poses on the bases of the objective functions of the models and the 
data bases available to be used in the estimation. These three 
groups are: 

• For r Profit Theater, Broadway, 

• Non-Profit Art Organizations, excluding Museums, and 

• Museums ^ 

The discussion of the model estimation is also based on the above 
grouping. It should be kept in mind that this grouping does not 
imply that the same results should be expected for all art forms 
within a given group. The grouping merely reflects similarities 
of goals and data availability. 

Due to the limited degrees of freedom, a problem almost through 
out the study, the presence of autocorrelation could neither be 
established nor eliminated in the majority of the equation esti- 
mations. In the first instance, the inconclusive range of the 
typical indicator of autocorrelation, the Durbin-Watson statistic, 
increases the smaller the sample size. In the second instance, 
even if the existence of autocorrelation is presumed (and it should 
be when dealing with time series data) , the traditional method of 
dealing with it, the Cochrane- Or cutt technique, is also precluded 
because of degrees of freedom problems. (It should be added in 
this regard that the other uses of generalized least squares to 
correct serial correlation suffer from the same prpblem because the 
number of obser^/ations is further reduced as the coefficient of 
autocorrelation is computed.) On balance then, the estimation effort 
presented below, while constrained by data limitations, contain? 
as much rigor as can be expected, and is sufficiently thorough to 
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test a number of hypotheses and lay the groundwork for more exten- 
sive model estimation and simulation efforts as more data become 
available. 

1, For "Profit Theater, Broadway 

The For-Profit 'theater model contains five behavioral 
relationships which determine demand, supply , advertising , pricing, 
and capital accumulation behavior. Unfortunately, the lack of 
adequate cost and seating capacity data limiLted the model estimation 
to the demand function- Further, the data deficiencies precluded 
the computation of utilization rates so that the demj.nd estimation 



was limited to that using attendance as the 



dependent variable. 



However, four attendance equations were estijmated: 



- • estimated average February weekly 
attendance for all shows, 

• average February weekly audience size 
per performance for all shows, 

• estimated average February weekly 
attendance for plays, and 

. • estimated average February weekly 
attendance for musicals. 

While the initial estimation was undertaken for both linear and 
log- lineao^^ models, the differences in the result^ were not suf- 
ficient to justify continued duplication of effort, so the log- 
linear relationship estimation was terminated. Ordinary Least 
Squares was used for this model even though the- span of the 
available data would have been adequate for simultaneous equation 
estimation had adequate cost and capacity data been available. 
The data were sufficient, however, to be tested for the presence 
of autocorrelation, and the Cochrane-Orcutt method was used for 
correction whenever autocorrelation was indicated. Regressions 
were run for alternative specifications, the "best" estimate for 
each of the four attendance equations is presented in Table 11 
with the variables used defined as in Table 12. Additional esti- 
mates (i.e., those not selected the "best") are presented in 
Tables B.l through B.5 in Appjendix B. The basis for selecting 
the "best!' estimates were: 



• whether .the results were in lijie' with 
expectations as to parameter sizes and 
signs based on economic theory and the 
advicQ of the project consultants, and 

• whether t^e results were statistically 
sigriificai^^ (This decision- was compli 
cated by the large number of explanato:^y 
variables from which to choose, the fact 
tha\ many were highly collinear, and | 
the small number of observations for spme 
of the variables.) ! ^ 

I /' 

TABLE 11: SELECTED ESTIMATES FOR THE DEMAND FjtecTION 
FOR THE FOR-PROFIT THEATER MODEli/ . 



(i) Al 

(Z) A2 

(3) AS 

(4) A4 



111,1566 - 10.8167 P + .0734 Y - .2281 PS 
(2.1846) (-1.6292) (1.6469) (-.2989) 

15.8713 - 1.0296 P + .0028 Y + .0381 PS 
(3.6366) (-1,6615) (.8066) (.6348) 



206.4631 - 5.0558 P + .1575 Y 
(9.6343) (-.9545) (3.6133) 



- 4.9901.PS + 
(-4.1448) 



6.3989 
(2.2619)| 



•13.8041 - .5542 P + 
(-.4161)(-.1593) 



.0244 Y + .6(^51 PS 
(.6880) (1.1051) 



r2 


m 


.4856 


DW 




2.1846 


r2 




.3568 


DW 




1.6989 


r' 




. 6234 


DW 




2.1941 


-2 
R 


m 


.6272 


DW 


m 


2.0532 



1/ 



The values enclosc^d in parentheses arc the t statistics for the estimated 
coefficient; W is the adjusted coefficient of multiple de'termination; and 
DW is the Durb in- Watson statistic. The crucial t- values Sot equations 1, 2, 
aiid 4 at the 95-percent level ar*? 2.056, and the critical |t-Value for 
equation 3 at the 95-perc;ent level is 2.179-. 



The equations of Table 11 suggest la demand that is 
price inelastic (evaluated at the mean values of I the variables) , 
es^cially for musicals. This should be expected since the 
admission price is only a small patt of the total cost or 
effective price of attending the theater. Baumol and Bowen, 
as well as Moore, computed the price of admission t,o be equal to 
approximately half of the effectiv6 price, (Baumol, W. and Bowen, W, 
Performing Arts - The Economic Dilemma , p. 500) and (Moore, T.G., 
The Economics of the American Theater, pp. 82-84). It should 



ERLC 



;8 



33 



TABLE 12: THE VARIABLES USED IN THE DEMAND 
FUNCTIONS FOR THE FOR-PROFIT 
THEATER MODEL 



Variable Description 


Al 


estimated average February weekly attendance fpr 
all shows 


A2 


average February weekly audience, size per per- 
fornance for all shows 


A3 


estimated average February weekly attendance for 
plays 


A4 


estimated 'average February weekly attendance for 
musicals 


P 


the price of admission (total, revenue for the 
given period/total attendance for the period) 


Y 


per capita disposable personal income in 195S 
dollars 


PS 


the (fdnsumer price index for reading and recrea*- 
tion, 1967 - 100 


Urn: 


unemployment rate for whites, a proxy for the rate 
of unemployment for the typical theatre audirence. 



be noted that the price coefficient is always o£ the expected 
negative sign but is never statistically significant at the 95 
percent confidence level. 

The second variable in all the demand functions of Table 11 
is income. The estimated relationships are all of the expected 
positive sign and further indicate that demand is income-inelastic 
(evaluated at the means of the variables) with the exception of the 
demand for plays which is highly income-elastic. These results 
should be interpreted with caution, however, since the income 
coefficients are not statistically significant in most cases. 
Nevertheless, the estimated equations suggest structural differences 
betweeft the demands for plays and musicals. This could be explained 
if differences among the audiences were found for each^ , (Structural 
differences are also suspected with regaiird to the costs of production 
but this, of CQurse, is not testable with demand function estimates.) 

The third variable included in. the specifications of 
Table 11 is the consumer price index for reading and recreation, 
which is, included as a measure of the price of substitutes. 
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The coefficients for this variable are generally not significant, 
and tho demand elasticities (evaluated at the means of the variables) • 
range from quite inelastic to highly elastic. The signs of the 
coefficients are variable, being negative for plays and positive 
for musicals. This, again, might suggest the existence of struc- 
tural differences .between the demand for plays and the demand for 
musicals, but interpreting this consumer price index as the price 
of substitutes in one case (musicals) and the price of complements 
in another case (plays) is difficult to accept. The most plausible 
explanation for this behavior is the high degree of multicollinear- 
ity found between this variable and per capi\,a income. Certainly, 
this* is an area for. further data acquisition and estimation activity. 

The fourth variable included in Table 11 is the unem- 
ployment rate^. This variable was specified to account for the 
availabiliJtyJof leisure time and to "identify" the demand function. 
Only in the case of plays is it included, in the "final" or "best" 
specification. However, *the coefficient is of the expected sign 
(positive) .and is highly significant. One interpretation of this 
rerult, and the one suggested ex ante by the pro j ect consultants , 
is that unemployment generates leisure time, along with a desire 
to use that leisure time to counterbalance the undesirable aspects 
of being unemployed through pleasure generating, by vicarious* 
living expediences (e.g., plays). Another, mo^^e "economic" explana- 
tion, and pile that accords more with the use of an overall unemploy- 
tnent rate rather than one specific to the typical audience mix, is 
that high unemployment is an indication of lower average incomes^and \ 
a desire to reduce the ^consumption of luxury goods such as travel. . 
Given that tL3 output of the theater is consumed on location, it is 
likely thkt reduced travel will lead to increased attendance at 
local theaters. 

Many other variables were tried in the specifications as - 
shown in. Appendix B. For example, a trend .lyariable was included to 
account for unexplained trends in attendance. However, this variable 
was highly correlated with both income and the price index for reading 
and recreation, so that an unstable and statistically insignificant 



relationship betweej| the demand and the trend variable was, con- 
sistently observed, -By the same token, a consumer price .index for 
all services' less rent was included to try to account for the. ^ 
price of the complements to theater attendance"* This variable' 
was also highly correlated with the income measure and *the price 
index for reading and recreation, with the same consistently un- 
stable and insignificant results. . ^ 

2 . Non-Profit Art Organizations Excluding Museums 

The model estimation undertaken for the second group of 
organizations covered the following art forms: 

• Non-Prof it Theater, '^^ . 

• Opera, 

Symphony, ' ^ * 

• Ballet, 

• Modern Dance, ' 

• All the above art forms combined. ' ^ 
^ The data sets used in the estimation were obtained from the 

Ford Foundation. In addition, a second data set for symphonies^ was 
obtained from the Center for Poldcy Research. This dataVset is based 
on the American Symphony OrchesfTra League CASOL) records. The 
availability of this second data* set made it possible to double check 
some of the estimates_^jfoi„J:he_i_Symphon model. Selected equation 
estimates and their correspondincg variable 'definitions are preSsent'ed 
in Tables 13- through 22. Additional esti,ittates are presented in 
Tables B.6 through '^B. 61 in Appendix B. Each of the estimated models, 
will be discussed seftarately, with the estimates for All Art Forms 
Combined being presented initially. 

a. All. Art Forms Combined 

The data set used in the combined' estimation spans 
nine years and includes 142 individual art organizations of the severa 
art forms: Non-Profit Theater, Opera, symphony. Ballet, and Modern 
Dance. Detailed equation estimates for the combined model are tp be 
found in Tables B.7 through B.17 in Appendix B to this report. 



immediate discussion, Table 13 presents the estimates for the eleven* 
behavioral equations o£ the combined model, and Table 14 provides' 
the liS^t of requi/redo variables . *^ The combined model was chosen for . 
discussiqn first be'cause. it e;mbodies' most of the elements of the •, 
i^odels foi\t he other art forms and the models specific to each of/ 
those art foYms can then be described as variations from the combined 
model presentation. Each equation o.f the combined model is dlsctisseci 
in detail, below, a ' 

(1)' . Deniand , . . , 

The I conceptual combined model .specifies either 
a demand function which is based on the' utilization rate for the 
facilities or^ one which is based on total attendance, A Cursory I 
comparison of the estimation undertaken for both the utilization 
rate, equation (l.I),sand total attendance , equation (1.2) would 
suggest that total attendance is a 'better measui-e of demand than 
the "utilization rate/ However, it is more likely that the per- 
formance of ^he utilization rate is due to problems in the measure- 
ment of the total seating capacity which is. used in computing . ^ 
this rate^ Many art organizaftions present programs in various • ^, 

.theaters or" concert halls with varying and sometimes unknown^ 
seating capacities. It is likely, therefore, that the ^reported 

• capatities contain a significant measurement- error • In addition, 
little variation in the , rate measure was Observed due to the^ 
positive correlation between attendance and capacity measure (r^,96). 
Thus, the variations in attendance are associated' with capacity 
variations which moderate the variation in the utilization rate 
measure, > ^ ' ^ ,^ . 

* In any case, for both equations, .the signs 

of the price (P) coefficients are in line with theoretical expec- 
tation even though neither is statistically significant at the 
95 percent confidence leVel. This would su&gest that p^ice .flucima- 
tions "are" of little influence on the quantity demanded for Non-Profit 
(Non-Museum) art organizations, at least within the range of price 

"variation observed. » • . 



TABLE 13: SELECTED ESTIMATES FOR ALL ART FORMS COMBINED, EXCLUDING MUSEUMS, MODEL 
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AU « 52.5391 - 10.6377 P - .0077 YD + 31.4868 PS + 135,4252 PCl/^ .00000183 Cty - ,2145 Crw 



U.2) 

(4) 

(5) 

(15) 

(16) 

(17) 

(18) 

(2 J) 

(27) 

(32) 



(3.52^5) (-2.1898) (%.9393) 



(.6304)^ 

8 



(1.8449) 



(.9674) 



(-2.7997) 



A 288184 - 156520.-6 T + 427\856 YD* + 1061.334 Q 
(.2390) (-.5711) (,7164) . (5.5422) 

C « - 78850096 + 12579.254 ^ + 118432160 CMP|m 
(-2.2485) (2.9294) (6.3908) 



P = 2.2122 + ^.2419 DSFR + .00000006 NC' - 0.6870 P , 
(2.4700) (1.0950) . (3.7127) (-1.8241) 



GF - 2468r80 -^151 Q + .1562 BNEA 
(.3031)(-.1883)(5.6376). 



GR - 10405546 - 665.9216 Q + .0926 BNEA , r 1316.3523 GNP 
(2.7043) (-1.9981), (4.5542) (1.2102) 

CPr - 62418880 +"^^21444900 t + 144982.6875 SPI - 1.2590 CAdv 
(-4.5705) (4.6749) . . 



GFii » -13959027 - 25088976 X + 67437968 DSFR + 4285.^1 Q + 2497796 DMM 

(9 ."^08) 



(-4.3383) (-9.0964) • \t%56428) 

J 

X « 0.9683 '+ 0.6934 PDA 
(93.0882) (3.3865) 



CAdv - 1042046,1875 + .01928 CPr , - 21.0758 + .05712 DSF 
(.4634) (.2730) (-.6325) (.6301) 



(12. 1932)V 



Sbr --5113771 + 1229797 P 
' <-4.8341) (5;7646) 



r2 




4 

. 7088 


t(.05) 




4.. 303 




a* 


^^.9566 


t(.05) 

<f 


at 


2.571 






'0;9691 


t(.05) 


as 


7.447 




at 


0.8965 


t(.05) 




2.571 


r2 


m 


.8223 


t(.05) 


SI 


2.447 






.9059 


t(.05) 




2.571 




at 


0.9077 


t(.05) 


ac 


2'. 5 71 




■ 


.9874 


,t (.05) 




3,182 






o 

0.6964 


tf.05) 




2.447 


• 






^t(.05) 


ac 


2.571 










at 


0.8r6(f 


tf.05) 




2.365 



"The values enclosed in parentheses are the 't statistics; the vnlu'.^s t (.,05) ,.are ^he critical t-values ^t sthe 
95 percent level; T?2 is the adjusted coefficient of multiple determinntion. Equation numbers correspond 
with those presented in tlje conceptual mQdeiling secfion, abovc\. 

-'Adjusted R was negative which indicates a very low explanatory power for this relationship. 



TABLE 14: VARIABLES USED IN ALL FORMS COMBINED, 



EXCLUDING MUSEUMS, MODEL 
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Variable De^ription ^ 

' A ^lui^ total ticketed atteruiance'' 

AU Percent seat capacity filled 

"* ' • • * 

BNEA Aimuai^ippTOpriations by the National Endowment for the 
^ Arts to various programs and agencies 

C 'Annual total operating expenditures less the costs of 
fund raising * p • 

CAdv Annuai find raising costs and fees 

QiViU Condensation per hour in private non-fani sectprs* 1972 

1.00. Wages and salaries of eii|ilpyees plus employers 
^ contributions for social insurance and private benefit 

plans.* Also includes an estiwate of wBges, salaries, 
and supplemental payments for the self-employed . 



0. 
CPr 

Crm 

Cty 
DMM 

DSF 



Annual total local nongovernment contributions 

Violent crime rate for the U.S. per 100,000 inhabitants, 
offenses of murder, forcible rape, robbery, and aggravated 
assault ^ ^ * 

Total seats available— main season and other 

A dirnniy variable for fhe years 1965/66 through 1970/71, 
the years the Fbrd Foundation Symphony Program was 
in its matching funds stage, , » 

Balance of tlie suq^lus -deficit fund at the end of the 
year ' 



DSFU live ratio of the surplus-deficit fund to the operating 
budget ^ 

GF Annual federal. grants ^ 

GFn Annual foundations gr^ants 



Variable Description 

* GNP Gross National Protluct'in billions of 1972 dollars 

GR Annual total local government, grants 

NC Annual toital o|ierating expenditures net of total unearned 
iVome (grants, contributions, and corpus earnings used . 
for operations) 
« 

P Average realized price of admission 

PDA Perc^tage change in annual total attendance 

PS ^nsimier price index for reading and recreation, 1972«l.O0 

* PCX Consumer price index for transportation services, 1972"' 
1.00 m '-^ " 

Q Annual total ticketed nprformances ^ 

AQ " Change in^annual totajl tlclceted^performancos 

Sbr /mnjal total of subscriptions purchased 

SPI Standard Poor's common stock price indexes, 
(500 stocks) (1941-^3-10) » ^ 

t . ° Average tax rate, ratio of tlie receipts of the federal, 
state and lQi;al government to the National 'Income 

4> . ^ ' 

X ^ Annual seating capacity expansion factor 

YD Per capita disposable income in 
1972 dollars 



^^fjonetary value are expressed in 1972 dollars. 



The second variable in/both equations is per 
capita disposable income (YD) which has a negative coefficient in 
the utilization equation (1.1) and a, positive coefficient in the ' 
total attendance equation (1.2). How.ever, neither coefficient is 
statistically significant at the 95 percent confidence level. The 
negative coefficient for the utilization equation is further indi- 
cation of the superiority of the available total attendance data 
to those of the average. utilization rate as measures of demand. The 
number of performances (Q) is included in the specification of the 
total attendance equation (1.2) in order .to stabilize or identify 
the demand function. The estimated relationship is both positive 
and statistically' significant at the 95 percent level. This positive 
relationship is expected on theoretical grounds, but the number of 
performances seems to Be a dominant variable in this relationship. 

Turning back to the utilization equation (1.1), 
it is seen that the price of substitutes (PS) has a positive relation 
ship to, utilization but, while of the expected sign,-, this relation- 
ship with the utilization rate is not significant. By the same 
token, the coefficient on the price index for transportation (PCI) 
is positive and not significantly different from zero in equation 
(1.1). Unfortunately, the coefficient for this variable was . 
expected to be negative since it was included as a measure of the 
price of complements rather than substitutes. The positive relation- 
ships for these price indices are not to be considered' final since 
they. are not statistically significant relationships.' The capacity 
measure (Cty) specified in equation (1 . 1) was expecte,d to exhibit a 
negative relationship with the utilization rate providing that 
shifts in the demand curve over the historical period could be 
accounted: for. Since the estimated coefficient is positive and 
not significantly different from zero, it appears as if such ^ 
demand shifts were not ac-;ounted for in the present specification. 
Finally, the negative, but statistically not significant coefficient 
for the crim'e rate index (Crm) was expected since an increase in 
,this rate reduces attendance and thus the utilization rate. This 
Outcome would bje the r,esult of an increase in the effective price 



o£ attending a performance or a concert given the increased 
probability of being subjected to. criminal activities. . 

C2) Cost 

The cost relationship^ of equation (4), describes 
cost as* a linear function of the number of performances (Q) and the 
hourly compensation for workers in the private non-farm ,sector of 
the economy (CMPHR) . The hourly compensation measure was included 
to account for shifts in the cost function. The basis for these 
shifts was discussed by Bauiriol and Bowen, and Hilton, with ^reference 
to productivity gains in the performing arts, (Baumol, W. and Bowen, 
W. , Performing Arts --The Economic Dilemma , p. 171) , '"(Hilton, A., 
The Economics of the Theater , pp. 28-29). Those authors suggested 
that the performing efrts exhibit negligible productivity gains over 
time, which is common in' many service industries. Thus, money wage 
changes in the performing arts industry (stimulated by wage changes 
in other industries) represent real wage changes for artistic per- 
sonnel which will cause upward shifts in the cost function. A likely 
measure of the money (and real) wage changes experienced by artistic 
♦ personnel would be the hourly compensation for workers in the pri- 
vate non-farm .sector since artistic personnel would be inclined to 
try to maintain their incomes^ relative to members of this group. 
Of course, this assumes that artists are successful in obtaining 
such, wage increments in excess of productivity gains. 

The estimated coefficients for both the output 
and wage variables are positive as expected and statistically^ 
significant at the 95 percent levels While the cost-output re- 
lationship represented by the estimates- of equation (4) are only 
approximations of the true relatfonships (i.e., a cubic specification 
is more theoretically correct) j this relationship is adequate within 
the observed range by reporting cost a^-^a linear function oi the 
number of performers and by indicating an upward shift of the cost 
function as real' wages (i.e., the product wage) increases. More 
accurate and sophisticated relationships may be generated only with 
an increase in the number of observations. 
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(3)' Price , . 

The. price o£ admission is presented in equation 
(5) as a linear function o£ the net Costs of production CNC) , the 
deficit-surplus fund fis a proportion of operating budget (DSFR) ,^ and 
last period's admission prices. It is hypothesized that the pricing 
scheme exhibits a lag structure, reflecting the rigidity of the price 
of admission to change. The inclusion of lagged prices would account 
for' such a rigidity, but the fewness^ of the observations .ruled out a 
completed analysis. The estimated coefficient for tl^e on^ ^^gged 
price which was used is negative and not statistically significant 
at the 95 percent confidence level. Of course, this is^ not a 
conclusive evidence against the hypothesis Since various other lag 
structures should** be investigated as data become available, tt is 
also possible that the cost of production acted as a dominant variable 
which would explain most of the variation in the admission price, 
and cause the unstable and insignificant role for last period's price. 

The cost of production used in equation (5) is ' 
net of all grants and endowment income • The estimated coefficient 
for this.. varia^ble is .positive and statistically significant. This ^ 
positive relationship is- in line with expectg,tions' that , as costs of 
production increase, unmatched by increases in grants and ^^endowment 
income, pressure is created to increase' the price of admission. 

^ Finally, it was stat.ed earlier CIII.B.2) that 

persistent deficits will lead to. upward revisions in the pricing 
scheme for art organizations. This was tested by including a 
deficit-surplus measure in equation (5) that was normalized by the 
sum of the operating budgets of the organizations. Again, this 
variable appears to suffer from the ddminant variable effect of., 
net costs which results in a positive but statistically insignificant 
relationship. The positive coefficient for the deficit-surplus 
fund variable indicates a negative* relationship between the fund 
and prices since the fund assumes negative values. This suggests 
a lowering of the price as deficits increase; and vice versa, which 



is contrary to expectations . On the other hand, the weak relation- 
ship might be due to increased public and private support for, the 
arts .which weaken the relationship between the deficit-surplus fund 
and f)rice changes. Thus, a persistent deficit might result in a 
more intensive ^search for grants rather than price adjustments. - 

(4) Federal Grants 

In equation (15), Federal grants are specified 
as a function of the number of performances (Q) , and the National 
Endowment for the Arts appropriations (BNEA)j^ The estimated coeffi- 
cient for the National Endbwment for the Arts appropriations is 
positive and statistically significant at the 95 percent confidence 
level. The significance ^ the funding .level of the National 
Endowment for the Arts is not surprising since it is indicative of 
the commitment of the Federal government to the arts. In addition, 
in a mpdel of all art forms combined a certain amount of spurioUs 
correlation may be expected between total Federal grants and the 
.appropriations of the National Endowment. The negative, though - 
statistically insignificant, reMtionship between the number of 
performances and Federal grants would have lo be interpreted as an 
increase in the importance of Federal grants as a revenue sourc^ 
in times of financial difficulties for the arts when performances, 
and thus ticketed revenues, are reduced. 

(5) Regional Grants 

Regional grants, represented by equation (16), 
are a function of the number of performances (Q) , the previous 
year's NEA appropriations (BNEA.j^), and the gross national product 
(GNP) . Regional grants are expected to be similar to .Federal grants 
since there ii considerable interdependence Between the two levels 
of government, and, indeed,^ the results of the estimation are similar 
to those for Federal grants. The coefficient for the previous NEA 
appropriations is positive and significant at the 95 percent con^ 
fidence- level, while the coefficients of the number of performances 
, and the gross nation'Sl product are negative and^not statistically 
significantly different from zero. Again, if these relationships 
are actually negative, they would be indicative of increased 
regional ass is tance"* during- times of economic stress (both in the 

as 



economy as a whole and for the art organization in particular) as in 
the case with' Federal grants. , 

(6) Pyiva-te Contributions ^ 

Private contributions in equation (17), are ^ 
represented as a function. o£ the average tax rate (t), a wealth 
index (SF^I) , and fund raising expenditures (CAdv) . Each of these 
variables was expect'ed to exhibit pbs,itive coefficients , but only 
two did so. The e'stimated coefficient for the average tax rate 4s 
'positive and statistically significant at the '95, percent level,- 
indicating that as the talc rate increases the.net cost of a tax 
'deductable contribution by the donor decreases so that total 
contributions increase. The coefficient tor the wealth index. 
Standard § Poor'^ Common Stock Price Index, is also positive, but 
not statistically significant. Thus there may be some tendency 
tAat would be' brought out with a more substantial data base for 
contributions to increase as gajhs are made in the stock market. 
The fund raising expenditures variable has a negative and statisti- 
cally insignificant' coefficient. .^T^is negative relationship might 
be due to a^agged response of contributions to fund-raising- ex- ^ 
peiiditures and, some of the specifications in Appendix B support 

• this,:b.ut there were, i^ot "enough, degrees of freedom to thoroughly 
explore this issue. 

^ "-C?) Fof!^adation Grants * . 
*• , ' Foundation grants 'are explained in equation pS) 

this specification, they are represented as a function of the 
capacity expansion factor (X) , the ratio of the deficit-surplus 
firnd fo the Operating'^budget (DSFR) , the nurabeT of performances (Q) , 
and a dummy variable for the years the Ford Foundat^-ons Symphony - 
Program was in its 'fund matching period (DMMfi° The capafity expanse 

* fkctor is the ratio of the desired capacity to actuail capacity. The 
estimated coefficient fpr th^ capacity expansion factor is negative 
and statistically significant. This sugg-ests that documenting the 

, desired level 'of capital expansion is likely to be, of little value 
in the solicitation of grants'' from founda'tions , and might even 
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indicate that the art organizjation is in a position where the founda- 
tion may not want to provide a grant. A surprising finding is th'at j 
the coefficient on the deficit-surplus fund is positive and signifi- 
cant. This meani that as the deficit account grows relative to the j 
operating budget (i^e., becomes more negative), the size of the 
grants from foundations decline. This coefficient says thai founda- , i 
tions tend to. be more interested in special endowment progranjs, and ^ 
the development of special art prpgrams than in organization^ in . 
financial difficulty or in fteed o£ capital expansion. This, however, ] 
should be qualified since th4 deficit-surplus fund is ^generally ^ 
negatively' related to^ foundation grants^ in the individual art form 
models . ' , 

' ^The coefficient estimates for the number of per- ^ | 

formances and the Symphony Pro g^:am'' dummy variables are both positive 
and significant. /This means that the. Ford Foundation Symphony Pro- . 
gram had a notideable influence on tot^al foundation grants (as expected) 
and that, as the .number of performances increases (special programs?), 
the volume of foundation grants increases also. 

(8) . Capacity Expansion Factor I 

■ . ' • ■ y 

■* t • 

The capacity expansion ^factor is explained, by- 
equation (23) in taljle 9. This factor is defined as the ratio of- 
desired to actual capacity of the /organization, and is specified 
as a function of the percentage change in annual attendance (PDA). 
The relationship as estimated is positive and significant at a 95 
percent confidence level. As it stands, this estimate represents 
a traditionSil accelerator relationship in which investment (capital 
expansion) is a function of the change in sales, (attendance), 

(9) Fund Raising Costs 

Equation (27) presents annual fund raising costs 
as a function' o£ last period's private contributions (CPr_j^), 
changes in the number of performances (AQ) , and the size of the 
deficit-surplus fund at the end of the year (^SF) . None of the 
coefficients are statistically significant at a 95 percent level of ^ 
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confidence. The fund raising effort is a positive function^ of last 
period's, contributions indicating that success stimulates further 
efforts, a]fthough f&r this variable a negative coefficient could as 
easily ^e explained ag large fund-raising efforts following (or 
being caused by) small efforts the previous year. At the same time, 
as the number of performances increases (say, because of increased ^ 
demand), the necessity to devote resources to fund raising is 
lessenevd. ^ • 

Finally, as the deficit-surplus account grows , 
the estimated positive coef f icient • impli- s that efforts to raise 
funds decrease (recall that the deficit-surplus fund is negative). 
Either there is a lag structure which could not be deduced because 
^of the lack of data, or (and this is jnore likely) operating cost \ . 
deficits are covered by account manipulation ^or drawing on endowment 
corpus, so that the measure we have employed is a poor indicator of 
the actual accumulated operating deficits. More work definitely 
needs to be done regarding this variable, both in theoretical 
specification and in data editing. 

(10) Subscription Sales 

Subscription sales are described in equation (32) 
These sales are a function of the price of admission (P) . The 
estimated coefficient is positive and statistically significant at 
the 95 percent confidence level. This positive relationship was 
.expected since the higher the price level, the more significant 
would be the dollar- discount gained by buying a subscription and the 
larger the proportion of subscription sales. It should be noted that 
the positive relationship between the price of admission and sub- 
scription sales is not likely to hold over the complete range of 
prices. At some point, the relationship will become negative as 
the positive effect of the discount given to subscription buy»rs 
(i.e., the' increased proportion^ of subscription sales) is offset by 
the^ decrease in the total amount demanded as prices^ rise. The 
price at which this is likely to occur depends on the discount 
gained by subscription buyer, and the percentage of the Audience 
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typically attending more than one performance by the given art 
organization. ' 

Of course, the net positive effect of price 
increases on subscription sales is based on an assumption of a con- 
stant percentage discount for subscription sale^VCor, at best, no 
increase in the percentage discount) over the pieriod studied. For 
All Art Form Combined, the average discount f^yll from 20 points 
In the 1965-66 year to only 15 percent in 1970-71. Clearly then, 
the impact of price on subscription sales as [estimated above is 
understated rather than overstated. 

b. Non-Prof it Theater " J 

: [ 

The data set obtained from the Ford Foundation 

and used in the estimation of the model for Non-Profit Theater 
includes' data on 26 theaters. Table 15 gives the estimates for 11 
selected equations, while Table 16 provides a list of the variables 
used. 4The detailed statistical results for a review of specifications 
for ejlh of the Nx)n- Profit Theater equations are presented in 
Table B.18 through B.28 in Appendix B to this report. The presen- 
tation of the Non-Profit Theater model will parallel that for the 
all Art Forms combined model presented above. The discussion, ■ 
however, will , stress the differences pbserved between the two. In 
general, however, it will be shown that the results are substantially 
better, in terms of the proportion of variance explained, signifi- 
cance of coefficients', and interpretation of the results , jwhen 
dealing with a specific type of arts and cultural organization 
than when .dealing with an aggregation across several types. 

(1) Demand * , 

The two main alternative specifications for the^ 
demand function use the utilizatioii rate of the seating capacity 
(AU), equation (1.1), and annual total attendance (A), equation (1.2), 
as^ dependent variables. These demand equations are specified as 
functions of the price of admission (P)-,. per capita disposable 
personal income (YD) , the price of reading and recreation (PS) , the 
price of. transportation (PCI), the unemployment rate (Um) , and 



TABLE XS : SELECTED ESTIMATES" FOR THE NON-PHOFIT THEATER MODEL-' 



J — 

(1.1) 


AU - 55.1116*+ .4133 P | .0211 YD -'64.8597 PS + 337.4751 PCI - 8.5339 Urn 
(1.4824) (.2094) (-1 .8193) (-.6565) (3.7536) '(-Z.nbl) (- 


- .3101 Crm 
4.6242) 


t(.05) 


M 


.9035 
4-^303 


fl.2) 


A --464660S - 150079. S P + 750.3801 YD + 97174.';8 PS - 10375.5781 Crni 
(-\.1UA) (-1.8956) (1.0904) (2.2727) (-2.9658) 




t(.05) 


M 

m 


.8739 
2,776 


(4) 


C =• -40287104 + 6P16.960 Q + 34004096 CMPHR 
(-3.2014) (2.4860) (5.4399) 




t(.05) 


*m 
m 


.9037 
2.447 


(5) 


P « .7502 - 1.9257 DSFR + .00000032 NC - .2629 P , 
' (.9369) (-.4914) (4.2071) (-.8755) 




t(.05) 


m 

m 


.8373 
2-776 


<11) 


GF - 702750.25 + 129.4822 Q + .0362 BNEA - 854.0784 GNP 
(*2628) (.4467) (2.0245) (-.4878) 

s ♦ 




r2 

t(.05) 


m 
m 


-7214 
2-571 


(12) 


GR - -2148383 + 601.4163 Q - .0054 BNEA , - 4635097 PDGNP 1.1107 GR., 
/ ,(-1.3924) (1-8630) (--4898) ^(-l-4864) (-1.3019). 

CPr - -14838486 - . 2943 A + 1.609 CAdv + 39705993-8 t + 38081 -'7070 SPI 
(-4.1420) (-.3227) (.5589) ^3.0482) U.7801) 




t(.05) 


M 


-5896, 
3-182 


(13) 




t(-05) 


m 

at 


.9190 
2-776/ 


(14) 


GFn « -1296221 + 2462387 X - -4302 DSF ' 

(-.5196) (1.0210) (-3.3910) i . 




r2 

t(-05) 


m 
m 


.6556 
2-571 


(18) 


* X = -.1445 + -000108 Q + .007^7 AU. * 

(--3305) (2.1123) (1.8543) . ' * ^ 




r2 

' tC-05) 


m 
m 


-4151 
2-571 


. (21) 


CAdv « 441632-375 - 428492.625 bsFR - -0714 CPr f - 15-5919 4Q 
(5-3188) .(--6272) (-2-8563)- (-1-0814) 

'* • - . ' * • ' ^ 




r2 

t(.05) 




-^081 
^.776 


(26) 


Sbr - 751574. 312S + 36464.2383 P + -6791 Sbr , - 12301.3125 Tr ' 
(1.4866) (2.1782) (3.4168) (-1.4139) 

• - : . J ' . 




' r2 
t(.05,) 


m 
m 


,8208 
2-776 ^ 



i'^The'^ values enclosed in parentheses are the t statistics; the values t(-05) arc the critical t-values at the 

95 percent level; R2 is the adjusted coefficient of multiple determination. Equation numbers correspond to 
those presented in the conceptual modelling section, above- . 



' ^ TABLE 16: THE VARIABLES USEETI.^ THE NON-PROFIT THEATER MODEL 



1/ 



11 



Variable ^ ' Description 

A Annual total ticketed attendance 
AU Percent seat capacity filled 

BNEA Annual appropriations by the National 
Endowment for the Arts to various 
programs and agencies , 

C Annual total operating expenditures less 
the costs of fund ra^ising. 

- CAdv Annual fund raising costs and fises 

CMPHR Compensation p4r >'hou|» in private non-farm 
sectors, 1972-1,00,, 

employees plus eKipl<iyets' contributions 
for social insurance and private benefit 
plans. Also includes an estimate of 
wages, salaries, and supplemental payments 
^ for the self-employed 

GPr Annual total local nongoverniaent contributions 

Crm Violent crime rate for the U.S. per 100,000 
inhabitants, offenses of murder, forcible 
rape, robbery, and aggravated assault 

DSF Balance qf the surplus -deficit fund at the 
end of the year 
. DSFR The ratio of the surplus-deficit fund to 
the operating budget 

GF Annual federal grants 

GFn ^Annual foundations grants ^ 

GNP Gross National Product in billions of 
1972 dollars ' ^ 



Variable Descriptiqn 

GR Annual total locai government- grants^ 

NC Annual total operating expenditures net of 

total unearned income (grants, contributions, 
and corpus earnings used for operations) ."^ 

P Average realised price of admission 

PDGNP Percentage change in the gross national product 

PS Consumer price index for reading and 
recreation, 1972-1.00 

PC2 Consumer price index for transportation 
servicjBS, 1972-1,00 

Q Annual total ticketed performances . 

aq Change in annual total tlckeued performances 

Sbr Annual total of subscriptions purchased 

SPI Standard % Poor's common stock price* indexes, 
(SOO stocks) {1941-45«10)^>s.,.^ 

t Average tax rate, , ratio of the ree«4pts of the 
federal, state And local government to the 
National Income •1 

Tr A trend variable, thtf last two digits for the 
year of the data ! \ ' . 

Um Unemployment rate for whites ' ^ 

X Annuatl seating' capacity expansion/ factor 

YD r. Per capita disposable income in 

1972 dollars - . 



Monetary values a^'e expressed in 1972 dollars. 



the crime rate (Crm) . In choosing between these two specifications, 
it is clear that the attendance specification in equation 1.2 is 
superior to that of the utilization rate in equation 1.1. While 
only one coefficient in both equations is^^ signif idant at a 95 percent 
level of confidence (i.e., that for the crime rate), the si^ns of all 
coefficients in the attendance equation are of the expected value, 
whereas al^most every sign is "incorrect" in the utilization equation. 
Attendance is negatively related to the admission price and the 
crime rate and positively related to income and "the pric^ of 
substitute goods. ' • .<- -° ♦ 

(2) Cost ' * . 

. . The cost relationship, of equation C4) , shows- 

total cost 'as a function of the number of performancek CQ) and *he 
hourly comp^ation of workers in the private non-farm sector of the 
economy (CMPHk) . The estifnated coefficients are \p. line with 
expectations and are also statistically significant at the 95 percent 
level. That is, costs are a routine function of both output and _ 
, wage increases not matched by productivity increases. " 

(33 Price ^ ' ' 

The price function of equation (5) presents price 
as a function of "the net cost of production (NC) , the weighted 
deficit -surplus fund (DSFR) , and last period '>a. admission price (P.i) - 
The estimated' coefficients are of the expected signs but the only 
statistically significant coefficient is that for the net cost- 
variable. That is, price appears to be increased if the accumulated 
deficit fund increases and the net cost of operation increases 
enough to offset' the reluctance to raise prices indicated"' by the 
negative sign on the coefficient of the lagged price . ^ Xn fact, 
should these quantities not increase, the tendency is to lower prices 
until the two sets of effects result in a stable price. level. 

(40 Federa l Grants . s • 

Federal .grants are presented in equation (11) . 
as a function of the number of performances (Q-) , the NEA 



appropriations (BNEA) , and the gross national product (GNP) . None 
of the coefficients is statistically significant at the 95 percent 
confidence level, but all o£ the signs are interp^etable. The negac- 
tive sign for the gro&s national product is an indication of the 
level of Federal support in times of financial difficulties, whereas 
the positive coefficients or NBA appropriations and' the numhiCr of 
performances relate to the facts tjiat Federal grants to theaters 
are made possible by the NBA appropriations and the sizes of the 
grants are likely to mirror the levels of activity (number of per- 
formances) in the industry. * 



(5) Regional Grants 

The relationship in equation (12) for regional 
grants is similar to that of the Federal grants with \the exception 
that last period's "regional grants (GR.j^) was added to the equation,* 
GNP is expres^sed as a percentage change (PDGNP) and the NEA appro- 
priations (BNEA_j^) were lagged. None of the coefficients are 
statistically significant, but they are nevertheless interpretable. 
The NEA appropriations variable is negatively related to regional 
grants which would suggest that these appropriations replaced 
regional grants in many instances. The remaining coefficients, sug- 
gest .that governmental assistance to theaters i-icreases in times of 
.economic stress, that regional grants increa^ as industry activity 
increa^ses, and that there is a tendency for regional grants to 
decline over time in the absence of these effects.- 

^ ley Private Contributions 

Private contributions are represented by equation 
(13) vhi^ specifies such contributions to be a function of total 
attendance (43, fund raising expenditures (CAdv), the < average tax v. 
rate (t) , and Standard ^ Poor's Common Stock Price Index (SPI). 
While the only statistically significant coefficient is the- tax rate, 
all coefficients are of the expected sign, with the exceptioirof the 
coefficient for total attendance. That is, private contributions 
are a positive function of the level of advertising for them, the 
tax Tkte faced by the prospective contributors (i.e., the value of 
the contributions as a tax writeoff), and the wealth of the 



contributors. The negative influence o£ attendance is probably dife 

to simultaneity bias in that while it was expected that (contributions 

would increase with attendance, the need for contribution (and the 

level o£ effort expended to get them) should decrease as attendance 

*• - . 

rises. . • 

o . ^ 

' ■ ^ .' . ■ 

, (7) Foundations' Grants 

Foundations' grants in equation (14) of Table iS 
are shown as a function of the capacity expansion factor (X) , and 
the deficit-surplus fund (DSP). The coefficient of the capacity 
expansion factor is not statistically significant at the 95 percent 
level, but its sign is positive indicating |hat Foundation granj:s 
may be related to the desire to expand the capital plant. The 
deficit-surplus fund has a statistically significant coefficient, 
and its negative coefficient implies that foundations help finan- 
cially 'troubled, Non-Profit Theaters (the negative coefficient is due 
to the negative »A5aluj^s for the fund balances). 

(8) Capacity Expansion Factor- 

' *. The capacity expansion factor (equation (18)) 

is a function of the number of performances (Q) i and the utilization 
rate (AU)., The signs of both coefficients are in line with expecr. 
tations, even though neither is statis\tically significant at the 
95 percent confidence level. This estimated equation should be 
considered illustTative rather than definitive since the data are 
. for nine years and studies of the capital adjustment process should 
span a longer period, but it does suggest that capital expansion is 
encouraged by high numbers of performances and high levels of seating 
capacity utilization. * ' 

(9) Fund Raising Expenditures • 

Fund -raising expenditujes are shown in equation 
(21) to be a negative function of the weighted deficit -surplus fund 
(DSFR), last period's private contributions (CPr^j^), and changes in 
the number of jibrformances (AQ) . While the signs of all the 
coefficients are in line with expectations » the only statistically 



significant coefficient is that of last period's contributions. These 
results suggest that f^nd raising is accelerated Is a result of an 
accumulated operating deficit, a drop in the number of performances , 
and a high level of^last period's private contributions. 

(10) Subscription Sales 

Equation (26) shows subscription sales as a 
function of the admission price (P) , last ?period* s subscription 
sales (Sbr_^), and a trend \ariable (Tr) . The signs of the coeffi- 
cients 'ior the first ,two variables are both positive and are in 
line with expectations. That is, subscription sales increase as 

the ticket prices increase because of the discount associated with 

■ 1/ 
subscriptions (i.e., at a constant discount rate^ as the price 

increases, the amount sa ved via the discount increases) , and it is 
easier to reach any specif ie^Wbscription sales goal the larger 
last period's subscript!^ sales (this, coefficient was statistically 
significant). The sigft for tiejtrend variable suggests a tendency 
for a decline in the sale of subscriptions over time without off- 
setting price increases. ; 

" 1'-^' ^ ■■■■ . , . • 

c . Opera \ 

The data set obtained from thv^ Ford Foundation and 
used in the estimation of this model includes a total of 28 opera 
companies. Table 17 presents selected estimates^ for the 11 behavioral 
equations, while Table 18 provides a list of variables in the speci- 
fications. Estimates df other specifications for these 11 equatior.s 
are provided in Tables through B.39 of Appendix B to this 

report. While the results presented here are not as good as 
those reported ab'ove for Non-Pro'fit Theater, they are better than 
those presented for the combined model, when evaluated in terms of 
the expected signs and the' statistical significance of the esti- 
mated coefficients. 

In fact, the discount rate decreased from 23 percent in 1965-66 
to 16 percent in 1970-71 so that the positive impact of price 
'is understated. , 
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TABLE 17: SElECTED ESTIMATES FOR THE OPERA MODEl-^ 



(.1.1) 


AU - 


-3. 2717 + 4.9814 P .01427 YD - .0114 Q * ^ 
(-.1626.) (3.4081) (4.9840) (-1.9400) 


R * 
t(*05) « 


2.571 


(1.2) 


A - 


-1836d0b-* 84690.5625 P + 57.3804 YD +1836555 PS - 945059.5 PCI +0.8506 Cty 
(-4.7434) (3.6171) (.3459) (2.3476) (-2. 2727) (11. 1363) 


: - 

t(.05) - 


.9918 
3a82 


(4) 


c - 


3756818 + 18624.016* Q + 25611632 CMPHR " 
(0.5087) (2.3747) (4.4037) 


r2 - 

t(.05) - 


0.8249 
2,447 


(5) 


P - 


7.2776 + 11.30071 DSPR + 0.4378 NCA - 0.3190 P., . . 
(1.9676) (1.9581) (1.6919) (-.7934) 


r2 - 
t(.05) 1- 


0.4712 
2,571 


(14) 


GF - 


/ ■ ' . ' 
-1125997 + 1121.5925 Q + .0531 BNRA 

(-1.96051 (1.6715) (8.6029) ' • , 


r2 

t(.05) - 


.9260 
2.477 


(15) 


GR - 747617.188 - 309.8127 Q + .00900 BNEA^, • - 
(2.9909) (-1.0345) (2.609C) 


r2 . 
t(.05) - 


.4078 
2.571 


(16) 


CPr 


•« 4846485 - 1,5610 A +21.8105 CAdv + 22745051.25 t -'25940.9844 SPI 
(0.5715)(-0.4685) (2.4693) (0.7891) (-.3971) ^ 


r2 - 

t(.05) - 


0.6928 
2.776 


(17) 


Gl-ii. 


, * ■ . " * ■ 

- 1716448 - 2.8236 A 1106709 X - 3247599 DSFR + 7IS6.3867 Q 
(1.3187) (-S.5401) (f2.0352). f-2.0352) (8.0744)- 


K2 - 
t(.05)' - 


.9153 
3.182 


(21) 


X « 


■4 

-.0668 + .00244 Q + ^.0103 All 
(-:0223) (.3006) (.2936) • 

* 


r2 - 
t(.OS) " 


2.776 


(24) 


CAdv « 13571^453 + .0113 CPr , - 19,6. 71?7 AQ - .0058 DSF 
" (.1505) (1.3543) (-6.3228) (-.6639) 


r2 . 
t(,05) - 


. 8901 
2.776 


• (29) 


Sbr 


- -2323568 + 27651,5313 P + 0.2963 Sbr . + 31892.4023 Tr 
(-1.3921) (D.S061) (0.7026) ^ (1.5858) 

^- ^ ■■ ■ ■ ^ — ▼ ~ ~ 


r2 . 
t(.05) - 


0.6652 
2.571 
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l^The values -Bhclosed, in parentheses a1)e the t statistics;. the>alues t(.p.';) are Ji*? critical t-v^^^ the 
95 percent leve% If2 is the adjusted coefficient oi multiple aeterniination; Equation numbers correspond to 
tJmse presented Tn the conceptual modelling section, above. 

1/ Adjusted r2 was negative which indicates a very low explanatory power for this relationship. 



TABLE i8: THE VARIABLES USED IN THE OPERA 



MODEL^/ 
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V ariable / Description 
A /Annual total ticketed attendance 
AU / Percent seat capacity^^filled 

A^inual appropriations by the National 
Endownent' f or- the Arts to various 
PrograNis and agencies 

Annual total operati;ig expenditures less 
the costs of fund raising 

Annual fund raising costs and fees 

CoMpensation per hour in private non-far« 
sectors, /972-1.00, Wages and salaries of 
( > employee/ plus employers* contributions 



BNCA 



•c y. 



XAdv 
CMPHR 



for social insurance and private be>ief it 
plans. Also includes an estimate of 
wages y salaries » and supplemental 
payments for th^ self-employed 

CPr Annual total local nongovernment 

contributions 
Cty Total/seats available --main season and 

other 

OSF Balance of the surplus -deficit fund at 
the end Of the year 

DSFR The ratio of^^ the surplus -deficit fund 
to the operating budget 

GF Annual federal grants . 

GFn Annual foundations 'grants 



Variable ^ Description 

GR Annual total local government grants 

NCA * Annua} total operating expendivures net of 
total unearned income per ticketed attendee. 

P Average realized price of admis;iion 

PS Consumer price index for reading and recreation, 
1972«lvOO ^ 

PCI Consumer price index for transportation services, 
197r»1.00 

Q Annual total ticketed performances 

A(l Change in annual total, ticketed performances 

Sbr Annual total*bf subscriptions purchased 

SPI Standard Q P0or*5 common stock price indexes, 
v (SOOiStocks) (1941-43-10) 

t Average tax, rate, fat io of the receipts pf 
the feder^al, states ajid *local governmentv to 
the National Income 

Tt A ttend variable, the last two digits for the / 

* -^'yoar of the data * o. 

X Annual seating capacity expansion factor" 

YD Per capita dIi?posable income^ in 
1972 dollars 



i^Monetary values are 'expressed in 1972 dollars. 
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(1) Demand , 

The two basic alternative specifications for the 
demand function are those using the utilization rate (AU) , equation 
(1.1), and annual total attendance (A), equation (1.2). The demand 
equations are specified as function? of the price of admission (P) , 
per capita personal disposal income (YD), the number of performances 
(Q), the prices of reading and recreation (PS) and transportation 
(PCI), and the total seating capacity (Cty) . The signs of the esti- 
mated coefficients in both equations are in line with expectations 
except for the price of admission. Surprisingly, both of these 
"coefficients are significantly positive at the 95 percent .level of 
confidence. No explanation can be found for this phenomenon except 
that the other variables of the specification were not sufficient 
to account for demand shifts. The capacity variable in equation (1.2) 
and the income variable in ec^uation (1.1) , are the only , other 
coefficients which are significantly different from zero ait the 
95 percent level. The problem of identification persiste'd eVen 
though various variables were employed in order to account for the ' 
shifts in the demand curve. A reasonable explanation for the per- 
sistence of the identification problem is that: 

' • opera appeals to a segment of the 
population that is hard t6 isolate 
from the available socioeconomic 
statistics. This complicates the 
process of identification of the 
demand'^snifts, since it is Mt possible 
to accurately measure for rne factors 
that give rise to such shifts. 

• the admission price is only part of , 
the effective price of attendance, 
since various other costs are incurred 
' in attending the Opera. Consequently, 
changes in the admission price are 
likely to be moderated by their propor- 
tion in the effective price. ^While 
this is not specific to the Opera, it, 
undoubtedly, contributed .to the identi- 
fication problem. 

In summary, based on these., results , the atten- 
dance equation performed substantially better than the utilization 
equation.. This is consistent with the findingsVin previous models. 



(2) Cost 

., ^ ■ . p ^ , , 

The cost relationship o£ equation^ (4) in Table 17 
specifies total cost as a function of the*number of performances (Q) 
and the hourly compensation for workers in the private non-farm • 
sector (CMPHR). The estimated coefficients are in line with expect- 
ations, and the coefficient for' the hourly compensation is statisti- 
cally significant at the 95 percent level, indicating that, .costs ..do 
.increase with the number of performances and that wage increases • 
not matched by productivity increases will result in an"upward 
shift in the cost function.' 

(3) Price - - 

, Price is specifiecT in equation (5) to be a function 
of- the net ctfst of production per person attending CNCA) , the deficit- 
surplus fund weighted by the operating budget (DSFR) , and, last 
period's admission price (P.r )-. While none of the coefficients are 

" o - ' *■ ^ ft ^ 

statistically significant at the 95 percent confidence level, all 
are of the expected sign, except the def icit-surpltt^ coefficient. 
Recall that this same problem was encountered in the Combined 
model. . " ■ ■ ^ . 

(4) ' Federal. Grants 

• . . Equation (14) presents Federal grant as a function 

of the number of -performances (Q) and the annual appropriations 
of the .National Endowment rEbr the Arts (BNEA) . The signs of both 
coefficients are positive, as expected, but only the NEA appropri- 
ations coefficient is statistically significant at the 95 percent 
confidence level. Note that the positive relationship between 
Federal grants and output (performances) confirms that founcf for 
Non-Prof it Theater , put not fotind for the Combined model. 

(-5) ^ Regional Grants . ^ • 

The relationship between regional grants and' -the 
number ..of performances (Q) , and last period's NEA appropriations 
(BNEA.i) is shown in (equation (IS) . Note- the similarity to the 



Federal grant specification of equation (14). The negative coef- 
ficient for performances' in this instance, however, suggests that 
regional government support for the Op^ra is aimed at those companies 
with low performance levels (i.e., those that are small of in % 
financial difficulty). It should be noted, though, that this coef- 
ficient is hdt statistically significant at the 95 percent confidence 
level. Thk, coeff icierit for the lagged NEA appropriations is statis- 
tically significant at the 95 percent confidence level, which 
indicate.s the relationship of regional grants ' and federal support 
for the arts. 

(6) Private Contributions 

Private contributions in equation (16), are 
shown as a function of total attendance (A), fund raising expendi- 
tures (CAdv) , the average tax r^te Ct)»and Standard § Poor's Common 
Stock Price Index (SPI) . . All these variables would be expected to 
have positive coefficients . /However , both total attendance, and 
Standard § Poor's Common Stock Price Index have negative coefficients 
While none of the coef f i'cients are statistically ""significant at the 
95- percerit level of confidence, the signs of these two coefficients 
are discouraging. A similar finding with respect to total attendance 
was observed in the Non-Prof it Theater Model, but the suggestion that 
an increase in the Standard § Poor's Index leads to reduced contri- 
butions is difficult to rationalize-. A suggestion for further • 
research would be to attempt to include some measure of the change in 
tax provisions over the years in addition to the average tax rate. 

• - (7) Foundations' .Grants • 

Foundations ' granis are a function of total 
attendance (A), the capacity expansion factor (X), the weighted 
deficit- surplus fund (DSFR) , and the number of performances (Q) as 
showfi in equation (17) of Table 17. The coefficients for tofal 
attendance, capacity expansion factor, and the weighted deficit- 
surpius fund. are negative, while that for the number of performances 
is positive. These Estimated relationships support the hypothesis 
that^foimda'^ions are interested in aiding opera organizations which 

■ ■121 • ■ 



are in financial difficulties (hence, the negative coefficient for 
the deficit-surplus fund), and operas that develop special programs, 
rather than trying to. expand their physical plants. Again, however, 
the negative coefficient on attendance is difficult to interp'ret, 
even though it is not significantly different from zero in the current 
estimation. ' 

(8) Capacity Expansion Facto r 

The capacity expansion factor in equation -02 1) , 
is a function of the number of performances (Q) , and the. utiliization 
rate (AU) . The coefficients, of both variables are positive, as 
expected,^ but the relationships are not statistically significant 
and the explanatory power is extremely low. Considerably more 
degrees of freedom are required before a reasonable set of coef- 
ficient estimates can be expected in a function to predict „the 
desired proportional change in the capital stock of operas. 

(9) Fund Raising Expenditures 

Fund raising expenditures in equation (24) are 
a function of last period's private contributions (CPr.j^), changes 
in the number of performances (AQ) , and the deficit -surplus fund 
(DSF). The only statistically significant coefficient is the nega- " 
tive coefficient for the change in performances . The signs of all 
coefficients are in line with expectations, although the sign pf' 
the coefficient for la§t period's private contributions is int^- 
pretable whether positive or negative. The results iildicate that 
if performances decline of i^^.an *^ope rational deficit exists at the 
end of the year, the reaction of the Opera is to expand efforts at 
fund raising. , 

(10) Subscription Sales 

Subscription sales ar.e specified as a function 
of the price of admission (P), last period's subscription sales 
(Sbr_]^), and a trend variable (Tr) in equation (29). While none of 
the cpeff/cients is statistically significant at the 95 percent 
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confidence level, the signs of the price of admission, and lagged 
subscriptions are in line with expectations , and the sign of the 
trend variable is indicative of an increasing trend in the sale of 
subscriptions/ These results are almost identical to those found 

for Non-Profit Theaters, above, . ^ 

»■ • 

d. Symphony 

Data sets obtained both from the Ford Foundation 
and the Center for Policy Research were used in estimating the 
Symphony model. The Ford Foundation set was used in estimating the" 
full model, while the American Symphony Orchestra League data obtained 
from the Center was used in duplicating only the demand, cost, and 
price estimates. It should be noted that these two data sets are not 
for the same samples of symphcfnias. The Ford FQundation data include 
76 symphonies, while the Center *s data set includes only^7 symphonies 
although the Center \s data span 26 years as opposed to the nine years 
of the Ford Foundation data. Fortunately, the results of both sets 
of estimation are not only supportive of each other, but are extremely 
good in comparison to those of the Combined Model. Selected equation 
estimates (u^ng the Ford data) for the- Symphony model are presented 
in Table 19, and the definition of the variables used are presented 
in Table 20. Detailed model estimates (using the Ford data) are 
presented in Tables B. 40 -through B.50 in i^ppendix B. 

th6 estimates obl^ined for the Syi^phony model are 
clearly the best (©ven better than those presented above for Opera) 
Most coefficients are of . the ^xpectecl' signs and are significant at 
the 95 percent levels. of confidence, and most of the equations have 
extremely strong predictive power. Tn addition, the estimal^es ^re 
extremely stable across data sets. The relative success of the 
Symphony is due pft^imarily to the exceptional state of the data for 
this art form, which suggests that similar results can be obtained 
with the other models" provided similar data are made available. 

Also as above, the subscription price discount decreased from 
15 percent in 1965-66 to only 8 percent in 1970-71, so that 
the positives effect of price on subscription sales is under- 
stated. 
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TABLE 19: SELECTED ESTIMATES FOR THE SYMPHONY MODEL BASED ON THE FORD FOUNDATION DATA^' 



(1.1) 

(1.2) 

(4) 

(5) 

(IS) 

(16) 

(17) 

(18) 

(23) 

(27) 

(32) 



AU - 113.8421 - I4.?125 P ♦ .0093 Yn - -0066^^ 
(30.1265) (-6.6200) (4.4336) (-5.1633) 

A ■» 6506604 - 1558514 P + 1581.6653 YD 
(11.9250) (-4.9660) (6.9058) 

• ' ■ f 

C - •* 13238224 ♦ 14987,408 Q + 44645792 CMPHR 
. (-1.4404) (3.8400) (5.6690) 

P - 1.0870 -il^oelS jDSFR ♦ •SSTe NCA 
(2.3321)(-1.0661)/ (5^0859) 

6F « 17866960 + . 0628 BNEA - 15067424 PDGNP - 2.5714 A 
^1.5891) (2.73831 (-I,2065) (-1,5741) 

*' • ■ • ' • 

-GR - -66M469 - .006167 BNEA , + .8983 GR.^ + 1:2128 A . 
(-9.5384) (-2.3494) ^ (12.5503) V (10.5393) 

CPr - -38136032 + 1.4087 A + 118258500 t + 24568.6094 SPI - 1.8289 CAdv.i 
(-5.8335) (1.1638) (9.8535) (.7428) (-3.1499) 

GPn/- -9295878 + 25!ia3168 DSFR + 2971.3708 Q * 3807020^UMH 4015.38 dCty 
(-1.1232) (l.mi) (i;i866) (5.3511) (1.6084) 

X - .8426 + .000136 Q - \o453 AU 
(.4299) (.3390) (-\?275) 



CAdv 



Sbr 



2973070 - .1064 CPr , - 86.4703 ilQ - .0486 DSF , 
(1.7389) (-1.1166)"* (-1.1272) (-.4332) 



3730592 + 1201811' P + .3084 Sbr_, 
(-3.8230) (4.0213) (1.6078) 



^2 






t(.05) 




2.571 


R 




O • 1 C 


t(.05) 




2,447 


b2 


M 


. 9717 






2.447 






.9678 




IK 


2.447 


R 


■i 


• 6276 


t(.OS) 


m 


2,571 


R 




»959u 


t(.OS) 


m 


2*776 


R 


•m 


, «97S2 


t'(.OS) 


n 


3^82 


R 


m 








4.303 


r2 


m 


.0987 


t(.05) 


■M 


2.571 




m 


.1329 


t(.05) 


m 


2.571 


r2 


m 


. ^ 

.8861 


t(.OS) 


m 


2.571 



i/xhe values enclosed in parentheses are the t statistics} the values t(. OS) are 
the 95 percent level; 1(2 is the adjusted coefficient of wultiple deter.ination 
, spond. with those presented in the conceptual Modelling section, above. 
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TABLE 20: THE VARIABLES USED IN THE SYMPHONY 



Variable Description 

A . Annual total ticketed attendance 
Mi Percent seat capacity filled 

WEK ^ Annual appropriations by the Mational BKk)wi«ent for the Arts 
to various programs and ageiKies 

C Annual toUl operating ewjAiditures less the costs of fund 

raising 

CAdv Annual fund raising costs and fees 

Offlfil Cowensation per hour In private non-fatm sectors, 1972-1.00. 

Wages and salaries of einployees plus en^loyers* contributions 
for social insurance and private benefit plans. Also includes 
an estimate of wages, salaries, and siwlei»entai payments 
for the self-an>loyed \ 

CPr Annual total local nongovernment contributions 

ACty change in total seats availabie-niain season and other 

Dm A Ammf variable fo)r the ycark 1965/66 through 1973/?'l, the 

years the Ford R>undation*Syi|)lK)ny Progra» was iiTits watching 
fund stage \ 

DSF Balance of the surplus-deficit t^nd at the end of the year 

DSFR TTie ratio of the surplus -deficit fund to the operating budget 



1/Monetary values ari& expressed in 1972 dollars) 

* 
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ODEL IN TABLE 19-^ 



Variable 


Description 


(iF 


Annual federal grants ^ 


GR 


Annual total local govemiient grants , 


GPn 


Annual fdundation grants 


NCA 


Annual .total operating expenditures net of total 
unearned incoae per ticketed attendee v 


p 


Average realized price of adiiission 


PDGNP 


Percentage change in the gross national product 


A 


Annual total ticketed perforwaiKes 




Change in annual total ticketed perfbrlKUices 


Sbr 


Annual total of subscriptions purchases 


SPI 


Standard Q Poor's coMMon stock price inc1<»ies, 
(50a stocks) (1941-4>10) 


t 


Average tax rate, ratio of the receipts of the 
federal, state and local goverwaent to the National 
Income 


X 


Annual seating capacity expansion factor 


YD 


Per capita disposable income in 
1972 dollars 
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■ (1) Demand ^ , . . . 

The For a Foundation 'data set was used in the 
estimation of two alternative demand functions, .. Equation (X. 1) 
uses the utilization rate as the dependent variable, and equation 
(1.2) uses annual total attendance as the dependent variable. Both 
demand equations represent functions o£ the admission price (P) , 
and personal disposable income (YD), while the utilization rate 
equation also includes the number of performances (Q) . All estimated 
coefficients are of the expected signs and are statistically sig- 
nificant' at the 95 percefe confidence level. On the basis of pre- 
dictive power, equation (1.1) would seem to be superior. This 
represents the first instance that the utilization rate equation 
could be chosen over the total attendance equation. Eve,n so, the 
choice is marginal. Both are negatively related to price and 
jiositively related to income. 

• (2) Cost 

\. The cost relationship of equation (4) in Table 

19 describes cost as §. function of the number of performances (Q) » 
and the hourly compensation for workerl* in the private non-farm 
sector (CMPHR) . The estimated ^coefficients have the expected signs 
and are statistically signficant at the 95 percent confidence level. 
Cost is shown as a routine function of output and upward shifting 
of the function is indicated when wage increases are not matched by - 
productivity increases. > 

(3) • Price . J 

The price relationship of equation (5) shows 
price as a f.unction of the weighted, deficit- surplus fund (DSFR) , and 
the net cost of prodiiction per attendee (NCA) . The signs of both 
coefficients ^re' in* line with expectations,' although only the- net . 
cost coefficient is statistically significant at the 95 pefiient • 
•' confidence level.. As expected, the tendency is for price iifcreasei ' 
to be instituted as a result of increases in the size of the 
accumulated operating deficit (normalized for the size of the operating 
budget) and increases in the cost of production per attendee. This 
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implieSo that symphonies , among other things, may tiy to counter the 
effects of declining attendance on revenues by raising prices. 

Before desdVibing the remaining equations esti- 
mated with the Ford Foundation data in Table 19, the corresponding 
demand, cost, and price equation estimates using the American Symphony 
Orchestra League (ASOL) data supplied by the Center for Policy Research 
will be presented. Table 19. a presents three series of such estimates 
nd Table 20, a provides definitions for the variables used. Before 
describing the "best", equation specification resulting from the use 
of the ASOL data, however, it should be. instructive to see how those \ 
equation specifications presented above perform using the ASOL data. 
Therefore, the same specification was estimated from tlje ASOL data 
set as was estimated from the Ford Foundation data set (see Table 19) 
and over the same 1965 to 1973 period. These results are presented 
in Table 19a and are to be compared with those on Table 19. 

Because of the absence of output (Q) and deficit- 
surplus fund as a proportion of the operating budget (J)SFR) measure 
in the ASOL data base (as made available to Applied Management 
Sciences), the length of season (108) rai^ure had to be used as a 
proxy for the preferred output measure (the number of concerts) and 
the excess of annual total revenue over expenditures as a proportion 
of the operating budget (DSFRl) had to be used as a proxy for DSFR. 
In any event, sinco there is no certainty that the two samples repre- 
sent the same univeise (i.e., are equally representative of the 
universe), statistical tests were not performed on the pairs of 
equations to test for parameter equality.- Rather, only the signs' 
and the magnitudes of the estimated coefficients were compared. 

It is interesting to note that the adjusted 
coefficients of multiple determination (R) never vary by more than - 
two percentage points .between the two estimation sets. In addition, 
coefficient signs are the same for all except DSFRl which is 
probably an indication of the inadequacy of this variable as a 
proxy for DSFR. In the attendance equation (1.2)' the magnitude of 
the income (YD) coefficients are very similar, whereas those for 
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the price (P) coefficietits were not. Furthermore , the price 
coefficient in the ASOL data estimate is 4ot statistically signifi- 
cant, suggesting either price inelasticity or specification error. 
The inclusion of additional regressors (not shown) increased the 
statistical significance of the pri'je coefficient, and produced 
comparable coefficient magnitudes, which suggests a specification 
error. - \ ' • 

The cost equations C4) are not comparable be-' 
tween Tables 19 and 19.a.because of the differing output measures 
and the fact that the output measure in Table 19. a appears to be 
a dominant variable. Similar iy, in equation (5) the results^ are 
mixed due to the inadequacy of DSFRl as a proxy for DSFR. 

In conclusion, then, the results from the two 
data sete over the same period ar« not sufficiently comparable. 
This is, of course, due t/o the definitional differences which exist, 
between the measures of output and deficit-surplus funds: of the two 
samples . * 

An additional evaluation of the ASOL data base 
was undertaken by comparing the results of the regressions for the ^ 
1965-1973- data with those of the whole data set spanning the years 
1950 to, 1975. The estimated coefficients have the same signs, with 
the price coefficient in the demand equation (1.2) in Table 19. a 
becoming statistically significant, and all other coefficients 
increasing their significance levels.. The values of, the adjusted ' 
coefficients of multiply determination als^ increased especially 
in the case of the attendance equation <1 • 2). This is a clear demon- 
stt^atipn of the value of additional degrees of' freedom, and is an 
argument for undertaking an editing effort on the ASOL data of a*^ 
magnitude comparable with that already taken on the Ford Foundation- 
data. ' ^ • , 

The last set of regressive results presented on 
Table 19».a are those for the "best" specification using the ASOL 
data. The detailed estimates for these and similat equations are 
documented in Tables ,B.41.a through B.43.a in Appendix B. 

* * ' 
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(l.a) Demand . 

Using this alternative data base, only a total 
attendance equation could be estimated, and presented in Table 19. a. 
Equation (1.2) of this table specifies total attendance as a 
function of price (P) , per capita disposable income (YD), the price . 
of transportation (PCI), and the price of reading and recreation 
(PS). 'All coefficients have the exp-ected signs although only the 
coefficients of price and income are significant. The added obser- 
vations of this data set allowed bo'th the price of substitutes and 
the price of complements to enter the "best" specification, although 
not significantly. Note the similarity in the income coefficients 
between the two data sets, as -further confirming evidence of the 
stability of the estimator for Symphonies. 

» 

'(2. a) Cast ' 

^Equation (2) of Table 19. a presents the esti'mates 
for costs, as a function of the length of the season in weeks (LOS) 
and the. earnings of manufacturing wo.rkers (AWEMAN) . This estimate 
differs from Wt in Table 19^-because output data were not supplied 
•with the data set. The .estimated- coeffic«.ents are in line with 
expectations, although only the length of season coefficient^ is • ^ 
statistically significant at the 95 percent confidence leve^v ° 
This might be the result of the aggregation of the individual . ' 
length o£ season measures,^ since the larger is a symphbny orchestra, 
the more likely it is to keep' the salaries of the perfo-rming" artists 
in line with thos.e of other sectors of the economy. Because t^iie . 
larger, jarchestras are not given a proportionally larger weight in . ' 
the data supplied, a bias is, introduced in the average wage cbef- . 
ficient. In any even tV- the results of this ^regression confirm those 
using the Ford Foundation data. * / ^ - 

(-3. a) Price V-- 
, . The last estimate possible from the American 

Symphony Orchestra League data supplied to Applied Management Sciences 
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TABLE 19. a; 



BEST COPY AVAILABUt 



ESTIMATES FOR THE SYMPHONY MODEL BASED ON THE AMERICAN 
SYMPHONY ORCHESTRA LEAGUE DATA SUPPLIED BY THE CENTER 
FOBI POLICY RESEARCHl/. ' 



II 




Cl<2) 


A • 


(.22H) '(-.lus) cra4i$) 


^ • 

t(.OS) • 


2.447 




C • 


^34S«2S44 « 107III.37S LOS ^ i»SS7ft.3ft9 QlVKR 
(•2.4U0) (11*7773) (.117$) 


t(.OS) • 


.fiftf 

Z.447 


($) 


r • 


.72«r «^ $.1770 DSm ♦ *I2I9 NCA . 
(S.SSSO) (14.214$) (17.I0Q7) 


1^ • 

t(.0$) • 


.>7S7 
2.447 



(I<2) A » -I220if • 7l0ftftQ f * 2S13,ftff2 YO 
(-2*1147) (•S.USft) (I4,ni$) 



(4) < • -»29SI20 * lO043ft.S LOS r 12442*1.422 OlfHlt 

(•14.0101) (43.ft3l0) (.7755) 

(5) r • .1127 * ft.Zftftft DSm «^ .f«f3 NCA 

(S.21Q3) (2%.ftS0ft) (fS.I414) ^ 



(1.2) 



C4) 



• •OOfS^l.l • SfSOSr.lft f * 147f .S4 YD * 14f7020 fCl 
(•1.32Cf) (-3.4171) (3.241ft) (-.7115) 

3727ffa.4 M 
(1.3Sf« < 



* 27114141 « 

(•♦/J9f>l) 



101ft43.2S LOC 
,(27.ftff2) 



3527fft.2:^ AVKMAN 

(.laoy 



.1312 * .74*0 NCA 
(4,ft3ftf) (17.0S70) 



I' • .fftZl 

tt.OS) • Z.Oftf 

1^ .ff73 

c(.0S} - 2.Q4f 

• .9«5 



• .f7f3 

turn ■ 2.074 



f2 • 

tc.os)- 



.ff74 

:.aft9 



f ■• .fftlS 
S(.0S}« 2.014 



V 



•i aulclpU 4«ctnaMCltft. 



TABLE 20. a: 



THE VARIABLES USED IN TH5 SYMPHONY MODEL OF TABLE 19. a 



A 

AWEMAK 

C . 

CMPHR 



DSFRl 

LO? . 
NCA 

P 

pci; 

PS 
YD 



A 



Description 
Annual /total attendance * 

AveragJ gross weekly earnings for Manufacturing, 1972«1.00 

Annual/ total operating expenditures ^ 

Coiipensation;per hour in private non- farm sectors, 1972«1^00. Wages ^ 
and salaries of employees plus ewployers' contributions fof 5QciaX- ' 
insurance and private benefit plans« Also includes^an estinate of 
wages/, salarie;s, and suppleaental payiients for the self-employed 

The Vatio of the excess of annual revenue over expenditures to the 
operating budget 

ApgTiliatiid length of season for the sample in weeks 

Annfial total operating expenditures ne£ of unearned income per 
^ttibndee 

realized admission price . . 

Consumer price ibdex fpr transportation .se^yices, I972X1.0D 
Consumer pricie index for reading and recreation, X972"1.00 
P4r capita disposable personal income in 1972 dollars 
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by the Center for Policy Research is that o£ the price o£ admission 
as a function of operating expenses per attendee (NCA) • The coef- 
ficient shown for the per attendee* operating cost in equation (3) x>£ 
tafele 19. a is of the expected positive sign and is highly significant 
confirming the earlier results using the Ford Foundation data. It is 
clear that substantially better estimates may be obtained from the 
present models if more degrees of freedom are provided in the data. 

(4) Jederal Grant s 

Returning to the estimates, based on the Ford 
Founda^;ion data as presented in Table 19, Federal grants are shown 
in equation (15) to be a function of the annual Natipnal Eiidowment, 
for the Arts appropriations (BNRA) , the percentage change in the' 
gross national -product (PDGNP) , and total attendance (A). All 
coefficients are of the expected signs but only the positive coef- 
ficient for the NEA appropriations is statistically significant 
at the 95 percent level of confidence. The negative coefficients 
for the change in GNP and total attendance indicate that Federal ' 
grafts are increased in times of both general and industry-specific 
financial stress. ' ' ^ 

(5) Regional Grants / 

The relationship shown for regional grants in » 
equation (16-) is similar to that shown for Federal grants with che 
substitution of last period's regional grants (GR_j^) , for the change 
ill GNp\p<i ,the' introduction "of a lag in the NEA appropriations 
(BNEAtj^). The coefficients of" this specification are all stati^sti- 
cally significant witl^ the exception of lagged NEA appropriations. 
The negative coefficient for the lagged NEA appropriations suggest 
that regional governmental units are reacting to the NEA- activities 
arid letting the NEA bear a larger share of the support .for symphonies 
It is also interesting that the- coefficient for attendance- is posi- 
tive rather than negative which would indicate that regional grants 
may go more to continuous support of successful symphonies rather 
than providing support to save financially troubled symphonies. 
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While this is an interesting hypothesis, it is also possible that 
cause and effect have not .been well reported via the ordinary least 
squares estimation procedure in this instance. 

(6). Private Contributions 

' Private contributions in. equation (17) are shown 

as a function of total attendance (A), the average tax rate Ct) , the 
Standard § Poor'.s Common Stock Index (SPI) , and last period' s, fund 
raising expenditures (CAdv-jL). While only the positive coefficient 
for the tax rate was statistically significant at a 95 percent level 
of confidence, the equation suggests that private contributions are 
, expected to increase as the symphony's attendance expands and as- tax 
rates and stock prices increase. The negative impact of last period's 
fund raising activities might be a result of the tendency to increase ' 
the level of such activities during periods of financial crisis when 
private co.ntributions\are low. Thi-s increase was suggested by 
P. Hart" in Orpheus in the New World , p. 335. . • 

V (7) Foundations Grants 

/Grants from foundations are shown Av- equation (18) 
f to be a function of- the' weighted deficit-surplus fund (DSFR) , the 
annual luomber ojf performances" (Q) , a dummy variable to account for 
the years the Ford Foundation's Symphony Program was in it's fund 
" matching years (DMM) , and annual changes in seating capacity (4Cty) . 
The coefficients axe in line with expectations except for the - 
weighted deficit -surpius fund variable. It is likely that the wrong 
sign for this variable^ is „ due to the inclusion of the dummy .variable 
which" accounts for the Ford Foundation's policy of aiding symphonies'; 
which face financial difficulties and therefore dominates/.the effect 
of rthe de'ficit -surplus fund during' the very, shof-t period examined. 
This dummy .variable is the only one which is statistically significant 
at the 95 percent confidence level. 

* ' (8) Capacity Expansion Factor 

. The capstcity expansion factpr in equation (23) 

is a function of the number of performances (Q) , and the utilization 
rate '(AU) . Neither coefficient is statistically significant "at the 
95 percent confidence level, but only the sign of the coefficient 
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for the number of performances was in line with expectations. It is 
possible that capacity expansion is desired and undertaken in 

symphonies^ only as the funds become available, aii4 not because of 

high utilizatipn rates* ^ 

(9) Fund Raising Expenditures 

0. 

Fund raising expenditures Ceqiuatiori C27)) are 
specified as a function of last period's private contributions (CPr-j^), 
changes in the number of performances (AQ3i and the deficit-surplus 

fund (DSF) . While the signs of the coefficients are in line^with 

{* 

expectations, none is statistically significant at the 95 percent 
confidence level. Thus, it is suggested that fund raising activities 
|or symphonies increase as performances decline and operating deficits 
build up, and diminish as last period's contribiftions increase. , 

(10) Subscriptipn Sales ^ . 

Subscription sales are shown in equation (32) 
to bea function of the price of admission (P) , and last period's 
subscription sales (Sbr-^). The signs of both coefficients are in 
line with expectations, but only the coefficient of the price of 
admission is staliistically significant at the 95 petcent level. 
These coefficients suggest that price increases cause individuals to 
try to take advantage of 'geason discount prices and subscription 
sales build upon the base of sales from last year. ' 

e. . Ballet » ' ' 

The Ford Foundation data set used in the estimation 
of this model includes a total of nine ballet 'compai].ies . Table 21 
gives the "best", estimates for 11 selected equations, while Table 22 
provides a list of the variables . used. The overall performance of 
the model was fairly good given the number of observations available. 
Full details on the alternative specifications estimated for each 
equation are presented in Tables B.51 through B.61 of Appendix B. 



The positive effect of prices on subscription sales is under- 
stated because of a decline in the percentage discount allowed 
from 21 to 19 percent from 1965/66 to 1970/71. 
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TA6lE 21;^ SELECTED ESTIMATES FOR BALLET MODELi/ 



(1,1) 


AU - 


45.94^59 + 13.1280 P - .0469 YD * 145.5676 PS - 67.6303 PCI 
(.7707) (1.7049) (-1.7.342) (.7871) (-.6308) 


r2 

t(.05). 




.7'f)77 
2.776 


(1.2) 


A « 


-310814.625 - 184666,6875 P + 301.3545 YD + 2235.5)35)7 <^ 
(-.3463) (-1.6286) (2.0385) (3.6483) 


r2 
t(.05) 




.7801 
2.571 


(4) 


C' - 


* 

-5204833 + 6912.608 Q \ 18318240 CMPHR * 
(-4,3903) (2.4796) (12.2584) . 


t;(.o5) 


m 


.9793 
2.447 


(5) 


P » 


-3.4473 + 13.6501 DSFR + .00000049 NC + .9463 P ^ 
(-2.1203) (4.3977) (5.3678) (4.1841) 


t(.05) 


m 


.8756 
2.571 


' (11) 


GF - 


278183.0625 + 167.193 Q + .0104 BNEA " . 
(.6350) (.1894) (1.7799) 


t(.OS) 


m 

a* 


.2187 
2.447 . 


(1.2) 


GR » 


-975616.188 - .00344 BNKA . - .9082 GR + 1302.562 GNP - .1518 A 
(-4.4504) (-1.9648) (-4.12101"^ (5.5922) (-2.9475) 


R 

t(.OS) 


m 


« Q 7 7 

3.182 




0 

CPr 


- -6719600 + 17359356.25 t + 20358.0742 SPI + 5.1169 CAdv , 
(-3,6211) (3.0137) (2.6613) (2.3737) 


r2 

t(.05) 




.9801 
2.571 


' fl4l • 


GFn 


- 6962447 - 3349U43 X - 2620354 DSFR - 3934.603 Q 
(5,3111) (-4.623^11 (-2.1404) (-3.5116) 


r2 

t{.05) 


m 


.7400 
2.776 


(18) 


X - 


1.7S29 - .00048 Q - .00689 AU 


r2 

t(.05) 




.2042 
2.571 


, (21) 


CAdv 


' - 24149.305 - 299808.688 DSFR + .0376 CPr , + 42.8505 
(.3360) (-.7232) (1.1804) (.3202) 


. r2 

t(.05) 


» 


.1910 
2.776 


(26) 


Sbr 


' -98S746.9375 - 2467.8047 P - .7205 Sbr , + 15601.5977 Tr 
(-5.0655) (-.5083) (-2.2848) * (5.1250) 


r2 

t(.OS) 


w 


.9625 
2.571 



i^The values enclosed in parentheses are the t statistics; the values % (.05) are the critical t-valuas. at 
the 95 percent level; R^ is the adjusted coefficient of multiple determination; equation numbers corre- 
spond to those presented in the conceptual modelling section, above.^-j/j 



TABLE 22; THE VARIABLES USED IN THE BALLET MODELS 



1/ 



Variable Descriptioii 
A Annual total ticketed atteiKlance 
Percent seat capacity filled 



All 

BNOA 



Annual appropriations by the National BKloMnent for tlie Arts 
to various programs and agencies 

C Annual total operating expenditures less the costs of fund 
raising 

Cftdv Annual fund raising costs and fees 

OWIR a»pensation per hour in private non-fam sectors, 1972-l.QO, 
l^s and salarie«<of ewployees plus einployers^ contributions 
for social insurance and private benefit plans. Also in- 
> eludes an estimate of wages, salaries, and supplemental pay- 
ments for tlie self-employed 

CPr Annual total local nongovernment contributions 

DSFR Tlie ratio of the surplus -deficit fund to the oi^erating 
budget • 

GF Annual federal grants 

GFn Annual foundations grants 

GNP Gross National Product in billions of 1972 dollars 



Variable Description 

Gft Annual total local government grants 

NC Annual total operating expenditures net of total unearned 
income (grants, contributions, and corpus earnings used 
for operations) 

P ^ Average realized price of admission 

PS Consiwer price index for reading and recreation, 1972»1*00 

PQ Cwsuner price index for transportation services, 1972«1,00 

Q Annual total ticketed* performances 

4Q Change in annual total ticketed performances 

Sbr • Annual total of subscriptions purchased 

SPI Standard ^ Poor's common stock price indexes. (500 
stocte) (1941-43-10) 

t k^ge tax rate, ratio of the receipts of the federal, 

state and local government to the Natioiual Income 

Tr A trend variable, the last two digits for the year of the 
data 

X Annual seating capacity expansion factor 
.YD Per capita disposable income in 1972 doliors 



Monetary values are expressed in 1972 dollars. 
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(1) Demand . "Ilf" 

■ \ The two alternative specifications - for demand use 

as the measure of demand: (1) the utilization rate (AU) , (equation 
(1.1)), and (,2) annual total attendance (A), (equation (1.2)). <Both 
demand equations ^re specified as functions of the admission price 
(^>), per capita personal dispt>sable income (YD), the. price of reading 
aiid recreation (PS) , price of transportation (PCI) , or the number of 
performances (Q) . The admission price and Income coefficients in 
th4 utilization rate equation have signs opposite from those expected 
inW demand equation. Although ^^oth the price of substitutes and 
the\ price oi complements do have the expected signs, in this equation, 
non^ of the coefficients are statistically significant. All the 
coefficients in the total attendance equation exhibit the expected 
sign^, although the only statistical'ly significant coefficient is 
that iof the number of performances. Clearly, the total attendance 
equatiion is the best measure of demand. 

• (2) Cost 

The cost relationship, represented in equation 
(4) , shows cost as # function of the number of performances (Q) and 
the hourly compensation for workers in the private non-farm sector 
(CMPHR). The estimated coefficients are in line with expectations 
and are statistically significant at the 95 percent level. Again, 
this relationship shows that costs increase ' with output and that the- 
cost-output relationship changes as productivity does not keep up 
with wage changes. 

(3) Price 

The price relationship in equation (5) specifies 
price as a function of the net cost of production (NC) , the weighted 
deficit-surplus fund (DSFR) , and last period's price of admission 
(P-;|.). All the coefficients are statistically significant at the 
95 percent confidence level, but not all are of the expected sign. 
For-example, the lagged price was expected to be negative to indicate 
downward pressure on prices ceteris paribus , and th^pricse was 
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expected to be negativeW influenced by the deficit-surplus fund. 
Neither of these exEi9<€ations was met. 

(4) Federal Grants - 

\ the Federal grants are related in equation (11} , „ 

to the number of performances (Q) , and annual National Endowment 
for the Arts appropriations (BNEA) . Even though both coefficients ^ 
have the correct signs, neither is statistically significant. ^ Never- 
theless, the relationship suggests that Federal grants to ballet, are 
positively related to both NBA appropriation and the level of ballet 
activity* . • 

(5) Regional Grants 

y , The relationship for regional grants [equation 

(12)), is specified as a function of last period's NEA appropriations 
(BNEA-j), last period's regional grants (GR-j^), the gross national 
product (GNP) , and total attendance (A). Only the coefficients for 
last period's regional grants and*^ gross national product are 
statistically significant at the 95 percent confidence level. The 
negative signs on attendance and lagged NEA appropriations indicate 
that regional grants are used foi:2^f inancially troubled ballet companies 
and that Federal and regional grants are often viewed as substitutes, 
respectively, while the negative coefficient for l^t periods regional 
grants suggests that regional grants exhibit cyclical behavior. The 
positive coefficient on GNP indicates that regional grants will be 
awarded to the extent the economy can finance them. It should be 
noted that the overall relationship for regional grants has sub- 
stantial explanatory power', while that of the Federal grants does 
not. This might , be indicative of the role each type of grant plays 
in the finances of the Ballet. • ' * 

C6) Private Contributions ^ 

Private contributions are shown in equation ' CIS) 
to a function of the average tax rate (t) , the Standard^ Poor's 
Common Stock Price Index CSPI), and last period's fund raising 
•: expenditures (CAdv-^). The signs of all the coefficients are in 
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line with expectations, and the coefficients of the tax rate and 
Standard § Poor's Index are statistically significant at the 95, 
percent confidence level. Clearly, private contributions to Ballet 
increase as . taxes and the wealth of the potential contributor 
increase. In addition, higher contributions can be expected the 
greater was last periods efforts to solicit such contributions. 

(7) Foundations ' Grants 

Foundations' grants in equation (14) are, shown 
as a function of the capacity expansion factor (X), the weighted 
deficit-surplus fund (DSFR) , and t^e number of performances CQ) • 
The coefficients for the expansion factor and the number, of perform- 
ances are statistically signifitianf at the 95 percent- confidence 
levell On the other hand, expectations were met w^h respect to sighs 
in all cases. Thus, it is cl^'ear that foundation grants are not to 

ing seating capacity, but are to be . 
istress (i.e., accumulated operating, 
rmances). 



be used in Ballet for increas 
used for those in financial d 
deficits and decreasing per fo 

(8) Capacity 



Expansion Factor 



f The capac 
is specified as/ a function of 



Lty expansion factor of equation (18) 
the number of performances (Q) > and 
the utilization rate (AU).' Neither coefficient was statistically 
significant at the 95 percent, confidence level, nor were the negative 
signs obtained for both coefficients in line with expectations. 
These negative signs may indicate that capital accumulation takes 
place in Ballet as the funds become available, rather than being 
the result of an incres^se in the level of operations or Attendance. 

(9) Fund. Raising Expenditures 

Fund raising expenditures are indicated in 
equation (21). For this equation, they are presented as 'a function 
of the weighted deficit-sui?plus. funds (DSFR) , last period's private 
contributions (CPr_j^) , and the change in the number of performances 
(AQ). None ofy>the coeffiqients is statistically significant at the 
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95 percent confidence level. The signs o£ thfeo weighted deficit- 
surpj^us fund and last period's private contribivtions are in line 
with expectations , indicating that fund raisiixjg is used to offset > 
operating deficits, and success in. fund raising activities, mea- 
sured by the level of private contributions', increases, fund raising 
expenditures.. ,It is surprising to find that fund raising efforts 
may be stimulated by high contributions An the last period or positive 
changes in the number of . performances (unless the performance in- 
crease is in the absence of an attendjiiice increase). 

/ ■ 

• (10) Subscription Sales . 

Equation (26) presents subscription sales as a 
function of the price of admission (P) , last period's subscription ' 
sales (Sbr^j^), and a trend variable (Tr) . The signs of the 
coefficients for the price of admission, and lagged^ subscriptions 
sales are not in line with eptpectations but, then, neither coeffi- 
cient is statistically significant. It is possible that the 
negative effect on total. demand as a) result of admission price 
increases is greater thari the positive effect gained through the y 
discounts for subscriptions, but t^is is not likely. What 'is likely ■ 
to account for the unclear price effect is the high degree of 
variability of the average percentage discount during the period 
studied. The discounts ranged from 37 .percent in 1965/66 to 
42 percent in 1966/67 to 21 percent in 1970/71. The trend variable, ' 
which is statistically significant, indicates a positive trend 
for subscription sales over the period covered, however. 

- ♦ 

f . Modern Dance 

A total of only three dance companies were available 
from the Ford Foundation data base, and, for these three companies, 
some variables had as few as five observations. While some attempts 
to develbp model estimate ; were made for Modern Dance, none of the 
results could be tested statistically. Therefore, analysis of these 
efforts will not be presented at this time. Should a sufficient 
data base be developed at a later date, results similar to those 
obtained for the models above could be expected from an estimation 
effort. 



3. Museums 

The model estimation for museums used the cross -sectional 
data set for the year 1971/72 which was obtained from the National 
Research Center of the Arts. (The museum time series data set, 
which was discussed in subsection IV.H.l, is inadequate for econo- 
metric model estimation.) This cross-sectional data set was adequate 
for the estimation of most of the behavioral relationships in the 
conceptual model, but its purely cross -sectional character necessi- 
tated the modification of the conceptual model. Lagged values and 
f^rst differences were eliminated, except where the increment to ,a 
variable was identified in the data. Selected equation estimates and 
the corresponding variable definitions are presented in Tables 23 
^'and 24, respectively. Additional estimates are presented in 
Tables B.63 through B.75 in Appendix B. 

a. Programs, Publications, and Services Revenue 

The cbnceptual model specifies programs, publications, 
and auxiliary services as sources of earned income for museums. 
These sources of revenue (OR) are specified in equation (4) as a 
function of the expenditures on all educational programs (CPrg) , 
annual total attendance (A)», and the membership count (M) . The use 
of the expenditures on all educational programs rather than thpse 
for which a fee is charged (CPrgl) (as specified in the conceptual 
model) is due to the lack of data. This substitution does not alter 
the relationship if the ratios of free and paid admission programs 
are comparable among the various museums. 

The estimated coefficient for the programs expenditure 
variable (CPrg) is positive, greater than unity and statistically 
significant at the 95 percent level of confidence^ The second 
variable in the equation is annual total attendance (A) . This 
variable also has a positive and statistically significant coeffi- 
cient at the 95 percent confidence level. It indicates an increase 
in revenue as general attendance increases because attendance for 
educational programs and the demand for ailxiliary services are also 
likely to rise as a result. ' / 



) ■ 

TABLE 23: SELECTED ESTIMATES' FOR THE IvlUSEUM MODEL 



1/ 



to 
01 



2/ 



(4) 
(5) 
(V) 
(8) 
(12) 
(13) 
(H) 
(IS) 
(20) 



(22)-'' 



(25) 
(26) 
(32) 



OR - -70404.8724 + 1.2697 CPrg + .3907 A - 1.7810 M 
(19.5999) (10.6918) (-.2025) 

4 

M - lS61.6?n9 + ,00053 TR - .00322 4S - .00039 DSF + 7.6324 PM 
(7.3505) (-2.5524) (-2.3362) (.7694) 



PA 



GF 



GR 



CPr 



GFit 



247252.7277 + 1115.1566 Q + 117.2346 YD + .7948 -dS - 63607.5604 PA 
(7.8223) (1.9055) (1.5093) (-1.1221) 

,3005 + .1098 NCA + -0745 DSFR 

(9.6758) (4,1602) . 

• 124185.7868 + .8956 A + 2.3990 CPrg - 2407. 1829. Q + .9^610 IX - .2248 4)SF 

(8.1183) (6.3508) (-5.1569) (4.2875) (-1.9013) 

• 148247.3113 * .3768 A + 425,0754 Q + 57.1380 YD 

(11.1196) (3.9161) Cl*4258) 



\ 



54183.369? + 689.1118 Q + .3922 CPrg - 1.0660 CAdv - .2468 AS + 312728.1852 t - 10;6594 YD 
(6.6573) (5.0031) (-3.2198) • (-1.0S64) (.5779) . (-.2811) 

58339.39 + .0528 A + .0251 DSiP + 58.8916 Q + .0461 ilS + .0107 CPrg \ 



(1.4973) (1.0918) 



(.5701) (.1789) 



(.1549) 



3.1545 M 
(-.5020) 



CP * 126770.4913 + 4136.6917 Q 

(20.6971) 

CPrg « 5211.0242 + .2656 G + .0191 DSU 
(14.3450) (1.0977) 

CRs « 133302.7954 - .7472 ilS 
(-1*5356) 

CAdv - 1835.6665 + .0332 G + .0084 DSF 
(12.1639) (3.0496) 

6S - - 8392.8319 - .0712 YE - .0294 CPr + 6876. 834J US 
(-7.6818) (-2.6111) (.76351 
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l/The values enclosed in parentheses are the t statistics; the critical value for all the equations at the 9S percent 
confidence level is 1.96; ^ is the adjusted coefficient of multiple determination; F is the F statistic fo|r the 
overall relationship. Equation numbers correspond with those presented in the conceptual modelling section, 

-^This combines equations (7) and (10) since no separate data are available for ann^ual general attendance. 

-'This is equations (35) and (36) combined according to equation (22). 



iir 



148 



above . 



TABLE 24: THE VARIABLES USEF TN THE MODEL FC^ MUSEUMsi-/ f 



Variable 

A: 
CAdv: 
CP: 
CPr: 
CPrg: 
CRs: 
DSF: , 
DSFR: 

G: 

GF,: 
GFn: 

GR: ' 

■ M: 

MA: 
NCA: 

OR: 
. PA: ^ 

PM: 

;q:; 

TR: 
t: 

. US: 
YD: 

YE: 
tt: 



Description 

annual total? attendaact - 

annual advartising and promotional expenditures 

annual operating, production, costs 

annual private contributions. 

annual ed^icational and other grdup program costs 

annual costs of research activities 

deficit-surplus fund 

the ,ratio of the deficit-surplus fund to the* operating 
budget 

annual tot*l grants 

annual federal grant* and support 

annual foundation grants 

annual state and local grants and support 

membership count 

annual membership attendance " 

net operating cost J^er attendee 

sum of program, publications," and services revenue 

price of admission 

membership price, dues 

output, in terms of weighted C8-hours) days of opera- 
tions, the weight is the ratio of administrative 
expenditures to average expenditures by all museums 

change in the stock of exhibit it#ms i.^d facilities, 
this variable does not acoount for diiaccessipns 

annual total earned and unearned income 

the average (individual) ^Jideral tax rate fofl the 
population of the state where the museum is located 

ratio of utiliJ^ed to total stfck of exhibit items 

per capita disposable personal income of the popula- 
tion in the state 

endowment income 

surplus r J venue ^ r 



i^All monetary values are in current dollars* since the model uses 
cross -sectional data for 1971/72. 



124 



* . The coefficient for the membership cpunt (M) vari- . 

able is negative, but not statistically significant. The sign of , 
this coefficient would suggest that the higher t^»e membersjhip counlf, 
the less likely a museum is to depend on programs) publications, ^ 
and auxiliary services as a source of revenue. ^While members often 
xeceive free admission privileges to some programs and^are*also 
provided with some free auxiliary services , it is unlikely that an ^\ 
increase in membership will result in a decline in the revenue repre- 
sented by equation (4). Thus, the preferred ''iiiterpr-etation is that 
for the preser^t the coefficient on the variables is not significantly 
different from zero, although further work is suggested along these 
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lines. ^ , 

b. Membership Count ^ 

The membership of a museum is likely to be secularly 
stable as a result of having previously identified a-set of inter- 
ested individuals who are not likely to cl>ange their testes in the 
absence of large price, income* hv museum operations changes. 
Unfortunately, much of this type of information is not available in 
the present data set, so the membership count (M) relationship was 
respecified with the explanatory variables being the change in^the 
■ stock of exhibit items (AS), total revenue tTR) , the deficit-surplus 
fund (DSF) , and current membership dues (PM)^. The estimated relation- 
ship of ' equation (5) shows an unexpected negative coefficient for 
the change in exhibit items and an unexpected positive coefficient 
for membership dues. Of the two, only the forjner has a statistidally 
significant coefficient at the 95 percent level.of confidence. It ^ 
is passible that the unexpected negative coeffi^cient for the change in 
exhibit items is dueto^the measure used. Only accessions are 

, ■ " 1 . . : ' 

Included in the measure of this. variable as dictated by 'the available 
data. The positive coefficient fOr membership dues is also not in' . 
line with expectations. ' 

J An outward^ shift in the demand for memberships and/tfr 

a relative increase in the privileges associated wi^h^ memberships 
takes place, the greater is the size of the museums operations. 
•Therefore, total revenue was included in the specification. The 

• ■ r , V 



estimated coefficient was both positive and significant as expected, 
but the demand curve was not stabilized sufficiently to reverse the 
signs of these coefficients. The negative (and significant^ sign 
on the deficit -surplus fund indicates that membership increases are 
likely. to be due to a deteriorating financial condition of the 
museum. Normally one 'would want to use the level of promotional 
activities (which may be stimulated by- a deteriorating financial 
condition but more directly influence tjie success of a membership 
drive) rather than the deficit-surplus -fuiid, but a measure for this 
activi*,/ was not available. * 

c. Annual Total Attendance 

^ The conceptual model specified a general attendance 

demand function,, but, since total attendance must have membership 
attendance subtracted from it in order to calculate general atten- 
dance and since membership attendance data were not available (only . 
membership counts are available by cell intervals), total attend^ce 
was"'used' in the demand function.' Equation (7) specifies annual 
-total attendance (A) as a function of the output level as measured 
by the weighted hours of operation (Q)., per capita disposable per- 
sonal income of the population in the State (YD), the change in the 
stock of exhibit items f/iS) , and'the price of admission (PA). This 

equation is a demand function for the output of museums, so that the • 
" , .p 

coefficients for the income, output, and the change in exhibit items 

ciare expected to be ppsitive and the price coefficient is expected 
to be negative. Equation (7) on Table 23 shows that all coefficients 
are' in line with expectations, although only the output variable (Q) 
has a statistically significant coefficient at the 95 percent 
confidence level. The overall relationship explains approximately 
25 percent of the variation in attendance, which suggests' that 
variation in attendance among museurs is dependent on factors that 
are peculiar to the individual museums. " 

d. . Price of Admission 

' The price of admission (PA) is specified in equation 
(8) as a functibn of the net operating cost per attendee (NCA) , and 
the ratio of the deficit -surplus fund to the operating budget (DSFR) . 



The estinated relationship is ^similar to the results obtained for 
other non-pTo£it organizations, where the net cost variable was the 
dontinant factor. The coefficient for the net cost per attendee 
is positive and statistically significant at the 95 percent level 
of confidence. The coefficient for the ratio of the deficit-surplus 
fund to the operating budget is also positive and statistically 
significant at the 95 percent level. This variable was expected 
to have a negative coefficient, since a deficit was expected to 
Stimulate an increase in the price of admission. The positive 
coefficient* estim te may be a reflection of the cross-sectional 
nature of the data whereby museums of certain types may charge higher 
admission prices and, at the same time, have positive deficit- 
surplus funds. 

■> e. Federa l Gran ts 

— ^ 

The federal grants in equation (12) are Specified as 
a function of annual total attendance (A) , expenditures on educa- 
tional programs (CPrg) , weighted hours of operation CQ> , surplus 
revenue (tt) , and the deficit-surplus fund (DSF) . The coefficients 
for all the variables are in line with .expectations , and all are 
statistically significant at the 95 percent confidence level, 
except for the deficit-surplus fujid coefficient which is signifi- 
cant at the 9.0 percent confidence level. The basis for this relation- 
ship is the support of .federal agencies of larger museums, as- is 
usually indicated by total attendance and hours of operation. 
Expenditures on educational programs often reflect the degree of 
support from the public sector, and thus are positively related 
to federal grants. The positive relationship for surplus revenue 
indicates an association between the operation of the museum and the 
Federal support it receives. At the same time, the deficit -surplus 
coefficient indicates that Federal, aid is provided "T:o those museums 
which are having the largest deficits. 

f. Regional Grants 

The regipnal, state, and local government grants (GR) 
are specified in equation (13) as a function of annual total 
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attendance (A) , the weighted number of hourss- o£ operation (Q) , 
and per capita disposable income (YD) . Regional grants would be 
expected to increase with both attendance and the weighted hours 
of operation, as well as' disposable personal income (higher income 
increases the ability of state, regional, and local governments to. 
support the arts because of an expanding tax bale) . The coefficient 
estimates are all in line with expectations, although only those of 
attendance and the weighted hours of operation are statistically 
significant at the 95 percent confidence level. 

g. Private Contributions 

Priva^t^^ganizations (CPr) are described by equation 

(14) as a function of the level of operations (as measured by both 
the weighted hours of operation (Q) , and expenditures on educational 
programs (CPrg)), advertis3i|ig expenditures (CAdv) , changes in the 

' stock of exhibit items (^S) / the average individual Federal tax 
Tate far the State (t) > and per capita disposable personal income 
for the State (YD) . Positive relationships were expected between 
private contributions and both measures of the level of operations. 
The estimated coefficients were positive, and statistically sig- 
nificant at the 95 percent confidence level, for both the weighted 
hours of operation and the expenditures on educational programs. 
The expenditures on advertising also were expected to have a posi- 
tive coefficient since such expenditures ^re intended to promote 
the museum and its activities, but the estimated coefficient is 
not in line with expectations (although statistically significant 
at the 95 percent confidence level) . This negative coefficient 
might be the result of the aggregation of both fund-raising and 
promotional activities expenditures^ , or becaus.e of a lag in the 

' response of contributors which cannot be properly mea;3ured by the 
use of one period^ s data. Another possible explanation might be 
found in substantial advertising by those museums which are ex- 
periencing a decline in contributions. All of the above explana- 
tions are as yet untested so that more data are needed before this 
negative relationship can be fully explained. 
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The negative coefficient for the change in the 
stock of exhibit items is not surprising since a successful and 
expanding museum might not receive large private contributions 
but rely instead on a previously acquired endowment and/or sub- 
stantial current attendance. In any case, the negative coefficient 
for (4S) is not statistically significant at the 95 percent level 
of confidence. The coefficient for the average tax rate is posi- 
tive though not statistically significant. This relationship 
meets expectations since the higher the average tax rate, the lower 
the price o^ private tax-deductible contributions. The negative 
income coefficient is not in line with expectations, but is not 
statistically significant. This relationship might suggest the 
identification of an income measure specific to contributors, 
rather than assuming their incomes are correlated with the average 
income in the*" area. 

h. Foundation Grants 

Equation (15) specifies foundation grants (GFn) as 
a function of annual total attendance (A) , the deficit-surplus 
f.iaid (DSF) , weighted hours of operation (Q) , changes in the stock 
of exhibit items (4?) , and expenditures on educational prog|:ams 
(CPrg) . The individual relationships are too weak and the propor- 
tion of variation e.xplained is too- low to warrant serious analysis. 

i'. Annual Operating Expenditures 

Annual operating expenditures in equation (20), are 
a function of only the weighted hours of operation (Q) • The esti- 
mated coefficient is positive and statistically significant at the 
95 percent level as expected. 

j . Expenditures on Educational Programs 

The expenditures on total programs (CPrg), as pre- 
sented in equation (22), are the sum of equations (35) and (36) of 
the conceptual model. Since it was not possible to separate total 
expenditures as to free and paid admission programs, equation 
(22) was redefined as a behavioral equation summing equations (35) 



and (36). These expenditures are specified as a function of annual 
total grants (G) , the deficit -surplus fund (DSF) , and the member- 
ship count (M). It is expected that the greater the levels of 
grants and the Surplus from previous and current operations, the 
higher the total expenditures on educational programs. This would 
be the result of- either stipulations by the providers of the grants 
or the current financial ability of the museum to undertake such 
expenditures^ on its ovm. The estimated coefficients are in line 
with expectations, even., though the grants coefficient is the only 
one that is statistically significant at the 95 percent level of- 
confidence. ^ 

The coefficient fbT the membership count is expected 
to be positive since members are likely to demand a variety of pro- 
grams by the museums (i.e., a variety of programs may be nece.ssary 
to attract and retain paid members) . However, a negative, but statis- 
tically not significant, coefficient is actually observed for this 
variable. 

k. Annua l Cost of Research Activities 

Annual costs of research activities of equation (25) 
are specified as a function of the change in exhibit items (AS\. 
(The data were inadequate for a more thorough investigation of ithis 
cost component.) The expectation is that expanding museums are 
the ones likely to undertake research activities. More impoitantly , 
an increase in the stock of exhibit items both stimulates and requires 
accelerated research activities. Unfortunately, the estimated 
relationship is quite weak. > 
1. Annu al Advertising and Promotional Expenditures 

' * 

The annual advertising and prpmotional expenditures 
(CAdv) of equation (26) are a function of annual total grants (G) , 
the deficit-surplus fund (DSF), and membership count (M) . The 
estimated coefficient for annual total grants is positive and 
statistically significant at the 95.percent level. This positive 



relationship was expected siiide tho is e museums which receive grants 
for special projects are likJly to increase their promotional 
activities with respect to those projects. The positive coefficient 
for the deficit-surplus fund, which is also statistically signifi- 
cant, suggests that advertising is undertaken if the museum is in a 
favorable, financial situation. This is contrary to expectations. 
It is likely that the inability to differentiate between fund- 
raising and advertising expenditures is the cause of the positive 
coefficient for the deficit-r- surplus fund. 

nii Change in the Stock of Exhibit Items 

The change in the stock of exhibit items C^S) is 
presented in equation (32) as a function of endowment income (YE), 
annual private contributions (CPr) , and the utilization rate of 
the stock of exhibit items (US) . Only the pos tive coefficient 
for the utilization rate meets expectations as the other coeffi- 
cients are negative, the negative coefficient on endowment income 
significantly so. This anomalous behavior might be peculiar to 
the cross -sectional data used, or the capital accumulation 
process for museums where acquisition is dependent on the avail- 
ability of the item of interest and not strictly on the level 
of available funds. 
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VII. TREND MODEL ESTIMATION AND FORECASTING ^ 
A. Introduction 

Using the trend modelling approach (see Appendix C) , models 
were estimated for selected variables in each of the following art 
forms: 

For-profit Theater, 
Non-Prof it Theater, 
~ Opera, 

Symphony, . 
Ballet, 
Modern Dance, 

All Non-Profit Art Forms Combined (Excluding Museums), 
Museums. 

These models were estimated in order to generate short-run f6rftcasts 
of the related variables. Therefore, forecasts of only one ?.nd two 
years are presented for each variable in each model. In most cases, 
the data series terminate in 1974 so that the forecasts will be for 
1975 and 1976, but for some art forms different years are used. This 
situation will be described in more detail with respect to each of 
the models as they are presented, and is determined by the composition 
of the data source or sources used. 

Models were estimated from a variety o£ data sources as indi- 
cated in Table 25. Note that in the cases of Non-Profit Theater and 
Symphony, two sets of models were possible due to the existence of 
alternative data sets. 

y The estimation process was preceded by the identification of 
the appropriate data transformation and lag scheme for constructing 
each trend model. The examination of the appropriate data transforma- 
tion was accomplished in most cases by initially computing the auto- 
correlations for both the time series and the series' , first differences 
These autocorrelations measure the relationship between a given obser- 
vation and the previous period's, observations for the same phenomenon. 
Once the autocorrelations were calculated, a Chi -square statistic 
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was computed to test whether these autocorrelations were statistically 
significant at a specified level of confidence. (If the Chi-square 
statistic is significant, then higher order differences or other trans- 
formations should be used in calculating the autocorrelations.) Tims, 
the objective was to identify that transformation which yields auto- 
correlations ihat are not statistically significant. 

Oncq the appropriate differencing scheme is determined, the lag 
structure lias to be identified. Overparameterization is often sug- 
gested as a means of identifying the lag scheme for the model. This 
is accoitiplished by specifying ^several models spanning periods of 
varying lengths, and using the shortest period which minimizes the 
resi<fual sum of squares. Another approach to the identification, of 
j^Yie lB.g structure is to search for a regular pattern in the auto- 
correlations . • 

The problems encountered when using the overparameterization 
approach are those of parameter redundancy and convergence. The para- 
meter redundancy arises because one model might be reduced to a simpler 
one by an appropriate transformation. The convergence problems might 
occur if non- linear least square procedures are used in the estimation 
of the model. (This last problem can be used as an indication of the 
appropriate lag to use, since a given model which cannot be estimated 
because of convergence problems, is obviously inappropriate ahd the 
number of parameters should be reduced.) . 

The shortcomings of this identification process are related to 
the selection of the data transformations which will be examined. 
Since/the analysis does not rely on theoretical foundations, but merely 
examines the behavior of a given time series, the choice of the data 
transformation is to some extent arbitrary. Thus, it is always 
possible that the transformation chosen is not the most suited one 
for the data on hand. 

Following the model identification process, estimation was under- 
taken based on the minimization of the residual mean squared error 
-^^2 1/ Lastly, the model was then used to produce short-term forecasts. 

The residual mean squared error is the sum of the squares of suc- 
cessive disturbance terms (u) divided by the number of degrees 
of freedom, * 



TABLE 25:. DATA SETS AVAILABLE FOR EACH ART FORM 





DATA SOURCES 


Art Form 


Ford 

Foundation 


Theater 

Coianwications 

Gvoxipz: 


Applied 

}4nagement 

Sciences 


American 
Syn^hony 
brdiestra 
League 


For- Profit Theater 










Non-Pro£it Theater 


X 


X 






Opera 


X 






x*/ 


Symphony 


X 






Ballet 


X 








Modem Dance 








-V 


Museums 






xl/ 





i'Put into machine readable form by Touche-Ross Co. 

-^Data used frcan each of several sources; 

New York City Cultural Council, Study of the New York Theater - Basic Report, 
Part II, January 1972; Council of Economic Advisors, Economic Report of the 
President , 1972; Moore, T,G, , The Economics of the American Theater , 1968; 
Poggi, .J., Theater in America: The Impact of Economic Forces , 1968; Variety > 

— ^With the assistance of the Center for Policy Research . . 

• ■ ■ ■ '-'i 

—^As' received from the Cen|:er for Policy, Research. 

^ . ■ ■ ■ » 

These forecasts are produced in a recursive process, in which the 

values of the estimated parameters (shown for each model in the 

tables presented below) are used as inputs, along with the original 

series of observations, into a forecasting algorithm obtained" from 

the Academic Computing Center, The University of Wisqonsin, Madison. 



In evaluating these forecasts, it was possible, for selected 
variables, to compare the Box-Jenkins forecasts with trend pro- 
jections obtained from' the Ford Foundation* Such comparisons were, 
of course, possible only for forecasts based on data supplied by 
the Ford Foundation, but since this was the primary data base used, 
comparisons v/ere possible for every model except For-Profit 
Theater and Museums, 

B . For-Profit Theater 

As indicated in Table 25, the estimation of the Box-Jenkins 
models for variables in this- art form vas based on data assembled 
by Applied Management Sciences from a number of sources, * As such, 
the data series vary substantially, in terms of the period covered, 
among the several variables. ^Table 26 presents not only the 
period.covered by the data for each of 15 variables, but also the 
estimated model parameters and the estimated standard error of the 
disturbance term.—^ 

One of two models was used for each of the variables. Tlie 
model represented by equation (1) is a three-period autoregressive/ 
one-perioi moving average model of variations from the series mean, 
whereas the model represented by equation (2) is a one-yeriod 
autoregressive/three-period moving average model of variations 
from the series mean: 

CD it = i^-.i - 02. \.2 " ^3 h-5 " - ^1 Vl • 
and 



where 



i-'^The square root of the estimated mean squared error of the 
disturbance term ^ ) • 
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TABLE 26: ESTIMATED BOX- JENKINS MODELS FOR THE 'FOR-PROFIT 
- THEATER (BROADWAY)!/ , ■ 



Variable 



Atitoregressive Parameters 



Series 



Moving Average Parameters 



$2^ 



Distur- 
bance • 

Standard 
Error 



A 



Observed 
fjircrvai 



1 ) Box Office Receipts for Pbiir Weeks in 
Febniary for All Sliows in 11)66 Dollars 
f 1000 • s) 



.6628 



3335.5 



-.0603 



-.0717 



.1654 



503.7 



1927- 
I96S 



Z) lk>x i)ri*lce Receipts for Four weeks in 
Fehniaiv Tor Plays in 1966 fX) liars 
f loop's) 



.8296 



1567.8 



.7752 



.1465 



.1668 



293.5 



- 3) Box Ot'Fice Receipts for Foiir Uceks in 
I'ebnwry for Musicals in 1966 Dollars 
\ f 1000^5) 



.6324 



1338.9 



.2195 



.1549 



.2124 



434*9 



4) E5tij«|»ted Avera^^e February Weekly 
Attendance for All SIhjws in flOOp's) 



.3551 



.1720 



-.1995 



1558.1 



-.3739 



24.1 



S) Estimated Average February Weekly 
" Attendance for Plays in (lOOO's) 



.8786 



81.0 



.7517 



.0584 



.2989 



16.8 



1927- 
1965 



1927- 
1965 



1927- 
1968 



1927- 
1968 



6) Estinated Average February Weekly 
I Attendance for MUsicals in (1000' s) 



1.3741 



.2045 



.1997 



91.7 



1.0612 



15.4 



1927- 
1968 



7) Average Weekly Audience Size Per 
Performance for All Shows in February 
in . 



-^705 



1.0050 



.0177 



16,9 



1.1450 



2.9 



8) Total Nisrt>er of Performances- for 
■ the Season ( All Shows) - 



.4598 



.3141 



.3247 



8841.0 



-.1441 



852.7 



9) Average Realized Price for All 
Slwws 



.6441 



5.5110 



.5038 



-.0715 



.5021 



10) Average Realized Price for 
Play 



.6851 



4.4886 



11) Average Realized Price for 

^fteic^ils 

I21^tal NkjRber of All Shows Playing for 
the Season 



.8275 



5.3259 



.8705 



75.2810 



13) Average ftun for Plays Opening IXiring 
the Season (Performances) 




.0217 



.2534 



.5 



-,4137 



.4186 



.2720 



.1872 



U.2 



1.0459 



41.2940 



.9082 



.1550 



.2642 



23.7 



1927- 
1968 



1927- 

1969^ 



1927- 
1965 



1927- 
1965 



1927- 
1965 



1927- 
.1969 



1927- 
1961 



14) Average Run for Musicals Opening 
During The Season (Performances) 



.9939 



1282.4 



.9620 



.0810 



.0956 



125.2 



15) Number of Theater Weeks on 
Broadiway for All Shows 



.5147 



.0189 



-.0164 



1175.3 



,6022 



83.1 



iA)ata acquired by Applied Management Sciences from a number of separate sources (see footnote 2/ on Table 25). 



1927- 
1961 



1927- 
1974 



ERIC 



: the observation for a given variable, 

M : the estimated series mean for the variablCj 
0^, 'autoregressive parameters, 

d., Q-ji' moving average parameter^, 

u : disturbance term, 
t 

■ ' 136. 
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Of course, the choices between these models were based on the identi- 
fication process described above. (Note that Table 26 indicates a 
2 to 1 preference for the one-period autoregressive/three-period 
moving average model for the variables shown.) 

0 

Interpretation of the model results as shown in Table 26 is 
difficult without reference to the detailed modelling description 
presented in Appendix C and to complicated computational cpVocedures 
not' presented in Appendix C. Nevertheless i one^ can get a feel for 
the accuracy of the forecasts from these parameters by comparing the 
mean of the series and the disturbance standard error. The mean gives 
one a feel for the magnitude of the variables involved, whereas the 
confidence limits are a direct function of the square of the dis- 
turbance standard error (along with the s^m of the square of the oth^r 
parameter values) . 

Using the parameter estimate of Table 26, six-year forecasts 
were made for sach of the 15 variables and presented in Table 27. 
While considerable variation was found in the data series intervals 
used to generate the models, each model was estimated from the 
full-time series available, and these estimates (i.e., those of 
Table 26) used to generate forecasts uniformly from 1962 to 1967 for 
all variables. This allows comparisons ainong- the several forecasts 
which would not have been possible if forecasts were made independently 
for each variable beyond its observed data series. 

Also note that this is the only art form for which forecasts 
were made for more than two years. This was undertaken for two 
reasons: 1) no independently generated forecasts were available) 
for For-Profit Theater for comparison; and 2) the forecasts ^c^f^ix 
years provided an opportunity to display the cyclical variation 
in the Box-Jenkins forecasts as opposed to the monotonically 
increasing or decreasing forecasts of most trend projections. 

Finally, comparisons were not made between these forecasts and 
observed data, since all observed data were used in the estimation 
process and the "best" model was chosen on its ability to track 
historical values. Therefore, using the historical values to validate 

s 

the model in this instance would involve circular reasoning. 
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TABLE 27: FORECASTS OF FOR-PROFIT VARIABLES USING BOX- JENKINS 
MODEL ESTIMATES ' , 





YEAR OF THE FORECAST 


1962 ' 1963 


1964 


1965 


1966 


1967 • 


\ i) Box Office Receipts for Fbur Weeks in 

1 reOXTJUy tOT ALL 3nuW3» Mk Lyw LfUXxaAO 

1 ' (lOOO's) 


3893.5 f 3623,9 


3503.4 


3446*7 


3409.2 


3384.4 


j 4j oQX Ujczice KBceipts tojr rou* itw^M m 

February for Pliys in 1966 Dollars 
1 (1000 's) 


1S86.4 1 

i 


1571.4 


1554.5 ' 


1556.7 


1558.6 


1560.2 1 


! 3) Box Office Receipts for Fotor Weeks in 
February for Hjsicals in 1966 Dollars 
(1000 ^s) 


— r 

^ 2126,8 


1890.1 


1665.8 J 1545.6 

i 


1469.6 


1421.6 ; 


4) Esttnated Average Ftebtuaiy Weekly 
Attisndance for All Shows in (lOOO's) 


163.9 


156.9 

— ^ 


153.7 153.7 


154.5 


155.4 • 


S) Estimated Average February W^kly 
Attendance for Plays in (1000 »s) 


76.6 


80.0 


\ 78.8 j 79.0 


79.3 


79.5 


i 6) Estiamted Average February Weekly 
i Attendance tor Mjsicaxs m ^luuu 


98-1 


95.4 


94.2 i 93.1 

• 


92.3 


91.8 


1 7) Average Weekly Audience Size Per 
rerxoroiance tor axi onows in 
February in (lOOO's) 


16,7 ' 


19.4 1 16.4 


19.5 


16.0 


19.6 ■ 


oj iOtal NllnOer ox rerionMtttt-ca lot 

the Season (All SSiows) 


8983.8 


8777.8 1 8789.3 

i 


' 8750.1 


8802.8 


8812.3 ; 


9) Average Realizea rnce tor all 
Shows 


6.06 


5.35 ; 5.72 1 "5.65 

1 i 


5.60 


5.57! 


! 10) Average Realized Price tor nays 


4.84 


4. 95 


4.89 1 4.76 


4.68 


4.6Z- 
j. 


i llj)r%Average Realized Price for 
' 1 Musicals 


5.73 


5.34 


5.43 


5.41 


5.39 


5.381 


« 121 Total >Jtiiiber of All Shows Playing 
for the Season 


78.1 


80.3 


80.4 


79.7 


79.2 


78.7 


13) Average Run for Plays Opening IXoring 
the Season (Perfoimances) 


171.8 


162.4 


173.6 


179.6 


186.0 


192.6 


14) Averaec Run for Musicals Opening 
During the Season (Perfoimances) 


345.9 


351.0 


356.7 


362.3 


367.9 


,373.4 ; 


15) Number of Theater Weeks on 
Broadwav for All Shows 


1116*1 


1131.2 ! 1149.6 


1151.0 


1152.0 


1152,7 

i J 



Reference to Table 2 7 shows that, by and large, the projections 
have cyclical properties. Two notable exceptions are variables (13) 
and (14) which seem to "explode" unreasonably. Clearly, these fore- 
casts lead to substantial errors over time. Reference to Table 26 

' ■ ■ ■ . ■ * 
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explains why. In both cases, the sxm of 0s are near to or greater ^ 
than 1, which is indicative o£ an explosive forecast. ' 

Closer inspection of other forecasts demonstrates remarkable 
intervariable correspondence. For- examp.le, variable (1).; shows con- 
tinuously declining box office receipts and yet -the corresponding - 
attendance variable (4) shows cyclical behai'ibr in the forecast. 
These would appear to be inconsistent, except that variable (9) 
shows a non- linear decline in the price of admission which co'filpen- 
sates for the trend difference between variables (1) and (4).- ; -.^^ 

cl ' All Non-Prof it Art Forms Combined (Excluding Museums ) 

A total of 15 variables wdre selected for trend forecasting with 
the Ford Foundation data (i-e., all of the non-profit art forms 
except Museums use the same 15 variables) The model parameters 
for each of the> variables are presented in Table 28. Note that the. 
same model is used for all variables (and, indeed, for all of the 
art forms except Museums): a two-period auto-regressive/one-period 
moving average model. Also note that the observations are liot measured" 
as variations from a series mean, but rather the observations are 
first differences.' This model was chosen so^as.,to provide the greatest 
number of degrees of freedom consistent witl^f identification and esti- 
mation since only nine years of data were, available . ^ 

, Table 28 also pr^fvrdes one and two-yeai forecasts using both 
the Box- Jenkins models and growth rates supf)lied by the Ford Foundation. 
Mean differences between these estimates w^re t,hen calculated for each 
variable using the Ford «Founda-t ion forecasts as the base. These per- 
centage differences range from a negative ^24.2 percent to a positive 
160 percent, with several differences (5 jbut^of 12) being around 
10 percent or less. The extremes are represented by number of sub- 
scriptions sold and corpus transfers, respectively. By and large. 



y The Ford Foiindation Codes for these i'S variables are as follows: 
(1) 1160, (2) 1220, (3) 1224-1226, ^4) 1230, (5) 1250, (6) 1275, 
(7) 1290, (8) 2085, (9) 2150, (10) 2320, (11) 2330, (12) 2360, 
(13) 2390, (14) 3290, and (15) 3140/. 



I 

tABLt 28f BOX- JENKINS MODEL ESTIMATES AND FORECASTS AND FORD FOUNDATION GROWTH 
MODEL FORECASTS FOR ALL ART FORMS COMBINEDi/ 





Aiitorcgrossivo 
Paraniptcrs 


Moving 
Average 
Parameter 


Disturbance 
. oCcinuiira 
Error 


FORECASIS 




Variable 








A 
d 

u 


6ox-Jen1cins 


1x91x1 I^indation 


Average^ 

Percentage 

Difference 


1974/75 


1975/76 


1974/75 


1975/76 


1) Total Earned Income 


-.1890 


.4249 


-2.3189 


2,829,000 


'#('1 CI • rticn 
89, 518 ,000 


nn Tcc 7Qn 


nf ACS CM7 

ilZ ,U9a ,ao/ 




-10.49 


2) Private Contributions 


.6084 


.9138 


2.2383 


1,775,600 


48,320,720 


So,U^I, /2U 


ji ccn nix 
4i,dM«,0/ J 




16.74, 


3) IkHnd^itioti Grants 


.8965 


-.4302 


1.9321 


813,370 


8,033,69(1 




M/A 
N/A 


N/A 

1- 


N/A 


4) Federal Grants 


1.2486 


.3807 


1.8741 


> 501,740 


10,431,680 


15,092,820 


6,635,859 


8,373,657 


41.20 0 


5) Rogioikal Grants 


- , 2750 


.9135 


-1.5484 


231,850 


3,823,650 


3,629»376 


N/A 


N/A 


N/A 


6) Total Grants 


— — f 

1.5450 


-.2781 


2.8464 


828J70 


19,661,490 


25,931,140 


12,391,545 


13,529,957 


43.15 


7) Grants and Eiidowneut Income 


.7852 ; 


.5028 


-2.0300 


1 'J Cf ttMX 

1 , 4 5£ , lWj 


87,870,060 


102,661,000 


71,959,160 


79,261,575 


20.63 


8) Total Artistic Salaries - 


-.0705 


.5974 


-2.5385 


1,029,100 


76,146,660 


77,741,890 


:^6<264,577 


81,040,265 


- 2.22 


9) Total Nonartistic Salaries 


* .7016 


-.1982 


- .1360^ 




658,140 


16,275,230 


16,2221690 


17,539,971 


18,884,059 


-12.08 


10) Total Nonsalary Costs 


.3973 


.1143 


-2. 4659 


1,162,900 


50,136,110 


'50,824^420 


49,777,254 


52,855,4?9 


- 1.66 


U) Total Operating Expenditures 


.1303 


.3968 


-1.9250 


3,778,400 


164,612,100 


167,030,200 


67,200,000 


78,810,000 


- 4.33 


12) Net After Income and Corpus , 
Transfers' ^ 


-.7910 


-.5041 


3.1391 


446,400 


2,168,177 


1,361,068 


- 567,308 


-1,559,711 


160.27 


13) Deficit— Sui-plus Fund 


-.1256 


-.2416 


- .1996 


2,446,200 


5,845,593 


6,043,594 


N/A 


N/A 


N/A 


14) Average Realized Ticket Price 


.7573 


-.5710 


2.1972 


-1457 


4.0308 


4.0995 


4.3880 


4.5199 


- 9.56 


15) Subscriptions Sold' 


.7215 


-.0712 


3.1423 


172,510 


1,826,342 


1,834,855 


2,087,399 


2,459,979 


' -24.20 



i^All estimates were made every nine years of data supplied, by the Ford Foundation for tlio period 1965/66 to 1973/74; all monetary 
estimates in 1967 dollars; model includes Non-Profit Tlieater, Opera, Symphony, Ballet and Modem nance. 

i^Mean percentage difference, between the Box-Jenkins and the Ford Foundation forecasts for tlie 1974/75 and 1975/76 seasons were 
made, using the Ford Foundation forecasts as tlie base. 



cost predictions were closer than were income and contribution pre- 
dictions, although grants were the most difficult revenue sources to 
obtain agreement on. 

Just over ^alf of the projections via the Box-Jenkins technique 
were less than those via Ford Foundation growth rates, but the 
negative differentials were substantially smaller in magnitude than 
the positive differences observed. This is because of the relatively- 
high forecasts of grants and corpus transfers via the Box- Jenkins 
technique . ' . 

Thus, when dealing with the more volatile variables, substantial 
projection differences are observed. It is precisely in these varia- 
bles that extrapolation-should be the least suited and for which Box- 
Jenkins is ideally suited. Certainly, in the case of corpus transfers, 
it is the extrapolation forecast which is most likely to be in error, 
since its forecasts are negative. 

D. Non-Profit Theater . 

The first of the individual non-profit art forms to be discussed 
relative to trend modelling is the Non-Profit Theater. The variable 
list and model selection procedure parallels that of the All Art Forms 
Combined model above. Therefore, the format and context of Table 29 
for the Non-Profit Theater parallels that of Table. 28. 

The range of differences between the forecasts of the Box-Jenkins 
models and the exponential growth rate models extends from a negative 
difference of 80 percent (total earned inconje) to a positive difference 
of 74 percent (corpus transfers). Nine out of the 12 comparisons 
indicate that the Box- Jenkins models project quantities less than those 
of the growth models, and only three o:^ the differences are less than 
10 percent. This indicates that the correspondence between the two 
forecasting techniques is less for this individual art form than for 
all art forms combined. Again, however, the greatest correspondence 
is for cost items as opposed to revenue items. In fact, the forecasts 
for non-artistic salaries are extremely close on average, even though 
different trends are evidenced between the two models. 
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TABLE 29: BOX- JENKINS MODEL ESTIMATES AND FORECASTS -AND THE FORD FOUNDATION GROWTH 
MODEL FORECASTS FOR NON-PROFIT THEATERi/ 





Autoregressive 
Parameters 


Moving 
Average 
Parareetpr 


Disturbance 
btanuaru 
Error 


I^)RECASTS 




- ■ 

Variable 


^1 


*2 






Rox-Jenkins 


Ford FoiuKlation 


Averag^^ 
Difference 


1974/75 


1975/76 


1974/75 


1975/76 


I) Total Earned Income 


.8689 


-1.1606 


.03303 


2,866,100 


5,907,600 


9,865,052 


13,980.194 


14,417,215 


-80.04 


2) Private Contributions 


-.1072 


.3660 


-2.1702 


749,010 


4,028,825 


4,828,824 


4,583,779 


5,021,209 


- 8.44 


• 3) foundation (irants 


.6733 


- .3731 


2.9821 


247,180 


2,815,310 


2,560^656 


N/A 


N/A 


N/A 


4) Federal Grants 


-1.0014 


- .4276 


-Z.9942 


158,540 




1*134 990 


1,694,020 


1,935,722 


-31.34 


5) Regional Grants 


,3607 


. Of fo 


-2,6232 


86,386 


1 107 024 


1.013.531 


N/A 


N/A 


N/A 


6) Total Grants 


1 . 5484 


- .b/U3 


1.7141 


374,380 


4 936.839 


5,797,342 


3,439,201 


3,812,733 


32.44 


7) Grants and Endowment Income / 


1.4070 


- .14/1 


2,4457 


666,290 


15,334,890 


19,2S0,020 


11,046,739 


12,251,828 


X7 fix 


/ 

8) Total Artistic Salaries / 


- .2645 


.5574 


-3.1524 


427,980 


8,467,559 


8.548;576^ 


8,353,676 


8,689,243 


Ox «U/ 


/ 

9) Total Nonartistic Salaries 


1.0899 


- .5110 


-3.6297 


53,617 


4,229,582 


4,121,451 


4,184,744 


4,444,951 


- ,16 


lUj lOtai fionsaiary LX>sts 


.7271 


- .7101 




1 777 400 


8,036,372 


8,488,750 


12,302,582 


1^,760,484 


- 3.34 


11) T'^ial Operating Expenditures 


.7769 


- .5495 


- .1399 


3,187,400 


22,881,140 


22,285,810 


28,941,448 


30,018,647 


-30.54 


^ _ .. — y 

^12) Net After Income and Corpus 
Transfers / 


-.1190 


- .7831 


-5.3688 


328,000 


455,674 


148,068 


87,281 


' 70,068 


73.94 


13) Deficit— Surpluy^ Fund 


.2036 


- .1461 


3.0120 


217,490 


637,209 


648,524 


N/A 


N/A 


N/A 


14) Average Realized Ticket Prict 


.9793 


-1.2278 


.2786 . 


.4439 


2.6049 


3.5709 


4.9905 


5.1035 


-63.44 


15) Subscriptions/ Sold 


.6956 


- .3338 


,4128 


35,951 


243,426 


236,438 


272,097 


29J ,693 


-17.49 



i'AU estisiates were made using nine years of data supplied by tlie \k)rd Foundation for the period 1965/66 to 1973/74; all nKmetary 
estimates are in 1967 dollars. 

-Afcan percentage differences between the Box-Jenkins and the Ikuxl Foundation forecasts for the 1974/75 aiKl 1975/76 seasons were 
ireidcy using the Ford Foundation forecasts as the base. 
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Tbuche-Ross Co. prepared a partially updated Non-Profit Theater 
file by adding information supplied by the Theater Communication 
Group to the Ford Foundation data base. Such update included two more 
years of data, but for only eight of the variables- shown on Table 29 
and for only 21 non-profit theaters. The results of using this data 
base are shown on Table 30. Unfortunately, the reduced number of 
theaters and the varying forecast years make line-by-line, comparisons 
between Tables 29, a^id '30 difficult. In any ev^nt, only in the 
instance of Regional Grants did the trend established on Table 29 using 
the Ford Foundation data not continue. on Table 30 when using .the 
Theater Communications Group update. This is probably due to the 
fact that a noticeable upward displacement in the data was observed 
for this variable when adding the additional twov.ye^xs of data. This 
created the positive' trend displayed on Table 3'0 as opposed to the 
negative trend on Table 29, and is probably the result of not being 
able to repeat a series of detailed Ford Foundation data editing 
steps "for the last two observations (i.e., the Theater Communications 
Group update data) . 

E. Opera . 

When examining the two sets of forecasts for Opera, a different 
pattern is displayed than formerly. That is. Table 31 shows that 
the correspondence between the two sets of forecasts is much closer 
than that displayed for all art forms combined, rather than being 
further apart as was the case for Non-Profit Theater. While only 
ten of the 15 variables were forecast by both models, the range of 
forecast differences was from a negative 37 percent in the case of 
total grants to a positive difference of 25 percent jfor prxvate 
contributions. Only three of the differences were withi;i ten percent 
of each other, but seven were within 20 percent. Eight of the ten 
were negative differences, indicating that the Box- Jenkins model 
consistently forecasts values of lesser magnitude than does the 
exponential trending. Again, however, the two sets of forecasts 
are closer for cost items than for revenue items. 
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TABLE 



30: BOX- JENKINS MODEL ESTIMATES AND FORECASTS FOR NON-PROFIT THEATER-- 





Autoregrcssive 
Parameters 


Moving 
Average 
Parameter 


Disturbance 
Standard 
Error 


FORPilASTS 


Variable?/ 






$ 


a: 


Dox-Jenkins 




^2 




1967/77 


1977/78 


Total Bamed Income 


-.2938 


-.3632 


-2.6487 


365,640 


10,725,640 


10,667,780 


Individiiat and Corp. Donors 


-.1460 


. 5461 


2.2555 


122,810 


1,142,199 


1,381,845 


Private Foundations Income 


.5902 


• 1067 


1.9817 


151,800 


1,265,612 


1,285,628 


Federal Government Income 


.6233^ 


.0257 


.2129 


170^690 


1,172,584 


1,172,836 


State and City/County Govt. Income 


.2316 


-.0747 


- .2447 


116,960 


616,653 


617,364 


Total Ifneamed Income 


-.3984 


.7037 


-2.2287 


247,920 


5,066^684 


5,621,333 


Artistic Salaries/Fees 


-.5554 


.4692 


-2.6070 


308,290 


4,559,672 


4,850,815 


Total Operating Expenses 


.0956 


-.0492 


-2.5982 


474,750 


16,781,260 


16^752,740 



1/ 



All estimtites were 



made using eleven years of data on 21 theaters- -the Fonl Foundation data plus two aiWitional 



years of data from the Theater Cbninunications group (prepared by Touche-Ross lo.). 
y-The nimiters in parentheses following the variable names reference the variable's position on Table 29. 
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TABLE 31: BOX-JHNKINS MODEL ESTIMATES AND FORECASTS AND THE FORD FOUNDATION GROWTH 
MODEL FORECASTS FOR OPERAi/- . 





jVitoi-cgrcssivo 
Para^teters 


Moving 
Average 
ParMneter 


Disturbance 
Standard 
Error 


iKMomns 




^ 

Variable 






•l 




Dox-.lenklns 


Ford l^idation 


Avcragol/ 
Percentage 

Difference 


1974/75 


19175/76 


1974/75 


1975/76 


1 1 local i^aiiieu iih-umu 


3.aS5(> 


- .2239 


3.6916 


~!M)9,480 


23,803,810 


23.705,230 


25,056,341 


26,993,697 


' 9.56 


'2) Private Contributions 


1.0207 


.8339 


1 . 7560 


1 152 200 


17,255,380 


21,993,420 


13,861,030 


15,510,3^ 


25.17 


3) Foiimlation Grants 


1.2361 


- .2161 


- .3587 


340 290 


1,461,738 


1,458^298 


N/A 


N/A 


N/A 


4) Federal Grants 


.4600 


.2935 


2.5959 


160,890 


1,954,063 


2,094,104 


N/A 


N/A 


N/A 


5) Regional Grants 


; .3890 


.2328 


2.3404 


30,954 






' N/A 


N/A 


N/A 


6) Total Grants 


.2602 


- .0897 


2.7451 


290,600 


2,549,455 


i, 532,749 


3,269,661 


3.697,529 


-37;09 


7) Grants and HndoMRcnt IncoMC 


.4415 


.7590 


.4048 


2,376,900 


21^257,230 


23,332,800 


19,377,824 


21,942,091 


7.33 


8) Total Artistic Salaries 


-.8565 


.3945 


•1.8625 


1,046,400 


16,860,140 


17,411,010 


18,103,367 


19,596,098 


-10.00. 


9) Total Nonartistic Salaries 


.3989 


-.2S33 


.1670 


293,560 


3,986,901 


4,029,998 


4,505,648 


4,954,501 


' -18,00 


10) Total Nonsalary Costs 


.6058 


.0473 


.1465 


1,064,900 


11,927,620 


12,249,330 


11,632,707 


12,571.032 


- ,11 


11) Total 0|)erating Expenditures 


-.1628 


.0939 


-2.9965 


1,090,400 


40,497,74a 


40,492,740 


43,912,206 


47,882,309 


-13.34 


12) Net After Income and Corpus 
Ti-ansfers 


.9985 


- .7245 


- .2799 


932,310 


1,712,951 


909,509 


N/A 


N/A . 


f 

N/A 


13) Deficit- -Surplus Fund 


-.9282 


-1.5729 


- .6857 


1,131,400 


•3,841,211 


4,952,578 


N/A 


N/A 


N/A 


' 14) Average Realized Ticket Price 


.2254 


.3383 


2.5853 


.2299 


7.3302 


7.3104 


7,6GoSS»^ 


7.7961 


- 5.16 


15) Su()Scriptions Sold 


.0660 


.0564 


- .1311 


110,800 


371,578 


371,694 


444,842 


V 552,734 


'34.21 



l^All estiHiates were made using nino years of data supplied by tbe Ford Foundation for t\\e period 1965/66 to 1973/74J all monetary 
estimates are in 1967 dollar^. " \ 

?^^fc^m percentage differences between the Box- Jenkins and tbe r«rd PtHmdation forecasts for the 1974/75 and 1975/76 seasons were 
made, using the Ikird Foundation forecasts as tlie base. , ^ 



F. Symphony » ' 

Table 32 > presents both sets of forecasts for symphonies, again 
based on data supplied by the Ford Foundation for ninel^o^^ecutive^ . 
yea>^. In this instance, 11 o:^ the 15 variables for \iM'ch. Box- 
Jenkins forecasts were made also had growth rates - supplied by the . 
Ford Foundation. A qu^^te different pattern of forecast comparisons 
is evident ^rom Table 32. All of the positive differences except 
one are very large (tanging from 33 percent to 67 percent), and all 
of the negative differences are very small (only one negative 
difference is greater than 10 percent). Actually, what makes the 
pattern different is the strict dic^iotomy of difference sizes 
rather than the identification of itenfs associated with negative 
and positive signs. Again, the cost items forecasts are always very 
close in value, with "a Jendency for the' Box- Jenkins forecasts to be 
less than the extrapolations; whereas the forecasts of revenue items 
are quite different, with Box- Jenkins forecasts being the larger. 

Additional data on symphonies were obtained from the Center 
for Policy Research. These data were edits of the American 
Symphony Orchestra League data on 17 of the over 100 symphonies 
reporting to them. The data supplied, covered a 26 -year period from 
the 1949/50 season to the 1974/7S season. Table 33 presents the 
Box-Jenkins forecasts of all 11 variables supplied to Applied Manage- 
ment Sciences. 

Since many more observations , were available in this data set, 
two different models were attempted and the "best" was chosen based 
on the sizes of the disturbance term standard errors. The models 
attempted were a thre,e-period- autoregressive/one-period moving 
average model of jy^riations ftom the series mean and a one-period 
autoregressive/two-pefiod moving average model of variations from 
the series mean. Seven ou^" of the 11 variables achieved better 
results with the first of these two mocdel specifications. 

While two-year forecasts are made for each of the variables, 
little comparative evaluation can be done because of the non- 
correspondence -of the sample (and in some cases, variable definitions) 
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TA6LE 32: BOX- JENKINS MODEL ESTIMATES AND FORECASTS AND THE FORD FOUNDATION GROWTH 
MODEL FORECASTS FOR THE SYMPHONYi' 





AutoregT<^ssive 
Parameters 


Moving 
Avemg* 
Parameter 


Disturbance 
Standard 

Brror 


P0W3CJ 


^STS 




Variable ^ 


*l 


*t 




A 


•Box-Jenkins 


Ford l^mdation 


Average^ 

i^rceiicage 

Difference* 


1974/75 


1975/76 . 


1974f 75 


1 nT C / Tit 

19/5/ /o 


1) Toenl liarned Iikomc 


-.2623 


.3700 


<2.1146 


521 .MO 


40,612,720 


41,319,300 


39,790,163 


41,429,916 


- .95 


2) Private Cbntrib<itio«s 


2.0893 


.0024 


2.8871 


1,41S»200 


26»039,870 


36,417.330 


20,022,806 


21,439,219 


33.62 


3) ItHMKlatimi Graiist 


- .1283 


-.0422 


- .3894 


1,621,700 


261,573 


264,6:)6 


N/A 


N/A 


N/A 


4) FeUeral Grants > 


2.8540 


-.3102 


2,8284 


517,070 


2,461,934 


5,242,584 


N/A 


N/A 


ff/A 


5) Regional Grnnts 


.3494 


-.7081 


- .4331 


176,210 


1,294,556 


1,169,915 


N/A 


N/A 


M/A 


6) Total Grants 


1.5078 


.2562 


2.2808 


623,350 


7,175,392 


10,741,310 


4,017,752 


4,278,040 




7} Grants and mdoMitent IncoMC 


.6716 


.2148 


2.5931 


1,105»400 


34,383,220 


35,653,410 


34,133,573 


37,057.797 


" 1.65 


fl) Total Artistic Stilaries 


.8102 


-.0140 


2.088.^ 


965,920 


42,390,340' 


42,949,310 


43,013,288 


45,370,417 


- 3.57 


9) Total Nonartistic Salaries 


.1656 


.2338 


- .0257 


256^330 


6,887,496 


6,929,571 


7,093,^85 


7,528,741 


5.83 


10) Total Noiisalaiy Costs 


.9561 


".5698 


- .4420 


728,510 


17,796.700 


17,215,920 


20,103',014 


21,318,241 


-18.30 


U) Total Operating Expenditures 


-.2846 


.7476 


-2.4175 


1,240»100 


78,655,750 


81,263,620 


77,451,408 


82,313,591 


0 JO 


12) Net After Income and Corptis 
Transfers 


1.6684 


-.3389 


-2.9164 


252,740 


2,641,999 


- 661,249 


1,748,815 


1,556,515 


66.87 


13) Deficit- -Siirplus Fund 


.5492 


-.2616 


.2943 


746,250 


2,554,954 


2,417,116 


N/A 


N/A 


N/A 


14) Average Uealizeil Ticket Price 


.63758 


.0063 


3.3345 


.0416 


2.9268 


2.9259 


3.0164 


3.1054 


. - 4.60 


15) Sul)Scriptions S4>ld 


2.0558 


.4413 


3.5810 


224,440 


2,536,980 


4.812,440 


1,288,660 


1, 555,632 


61.50 



m 



estiiMtcs wore marte using nine years of dat. sivpHeJ hy the Ponl Foundiition for the period 1965/66 to 1373/74; all iwneMry 
estimates arc in 1967 dollars. 

yttem percentngo differences between tlie Box-Jcnitlns and tlie Pord Fouwlatlon forecasts for tlie 1974/75 and 1975/76 seasons were 
MJido, using the Ford r<xindation forecasts as the base. 
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TABLE 33: • BOX- JENKINS MODBL ESTIMATES AND FORECASTS FOR SYMPHONIES-' 





Aittoregressive Ponuncters 


Scries Mean 


Moving Avcrnge 
ParsMoters 


Oisturbimce 
Standaid 
Cnxir 


Forecasts 


Variatile 


*1 




*3 




• l 


02 




1075/76 


1976/77 


1) Total Gross Earned 1iico«h» 


.3387 


.'6332 


.0081 


-7,802,500 


-1,2260 




680,880 


29,947,460 


31,575,340 


2) t^ndoMRcnt Idcowg 


1.0585 






-1,413,100 


- .7881 


.5922 


376,300 


7,967,856 


8,328,914 


3) Toul Grants, &Kk)«^nt$» 
' CuMpaigns and Projects 
Inconc 


1.8790 


t 

-.7524 


-.1344 


13,585,000 


1.1S08 




1,818,100 


30,422,960 


31,198,660 


4) To till Gross Bxpcndituros 


1.1964 


.1804 


-.3732 


■216,500,000 
■ 


- .2717 




1,428,400 


61,663,250 


63,664,910 


S) Average Meekly Salary 
* /(Artistic Personnel) 


.9788 






479.8100 


.9234 


-1.2058 


4.78 , 


307.9895 


311.6282 


6) Net Cost of Operation 

/ 


.3584 


,6879 


.0405 


192^630 


-1.3333 




892,280 


32,775,540 


34,653,180 


7) Net t!bst of O|)eration 
/ Per Attendee 


.9490 






5.3300 


.2620 


- .1465 


.19 


4.78 


4.81 


8) Price of Admission 


.4376 


.1622 


.2986 


4.8466 


- .0009 




.20 


4.45 


4.47 


iP) Annual Total Attendance 


.49pO 


.4558 


.1324 


1,353,900 


- .4735 




255,170 


6,719,075 


7,020,696 


10) NiH^er of Plays 


.9910 






2194.9 


.0989 


.3236 


10.40 


1649.83 


1654.74 


11) Length of Season 


.9635 


.7528 

— i 


-.7157 


654.69 


- 1.2199 




12.40 


823.52 


825.79 



i^Estiwates are based on Ainorican Syin>liorty Orchestra League djita for 17 sy»|)honies over 26 years (1949/50 to 1974/75) supj>lr 
by the Center ,for Policy Itesearch; all monetary estimates are in 1972 dollars. 
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with the Ford Foundation data.-'' Vali4ation must await the acquisition 
of historical data subsequent to 'those employed in tHe model esti- 
mation. All o£ the forecasts are, however, internally consistent 
as expected. ' ^ ^ , 

G . Ballet • 

Box-Jenkins forecasts "were made for Ballet using the Ford 
Foundation data base. These estimates were then compare! to the . 
forecasts made by using the Ford Foundation growth rates. In 12 
out of the 15 variables, a comparison between forecasts was possible 
as shown on Table 34. The percentage forecast differences ranged 
from a negative 41 percent in the case of Federal grants to a 
positive seven percent in the case of grants and endowment income. 

The pattern of comparisons between- the two sets of forecasts 
for Ballet is distinctive. Even though the small percent error for 
corpus transfers is due to very large offsetting differences for 
each of the forecast years, the pattern is truly distinctive in 
that nine of the 12 differences are negative, and the negative 
differences are larger in absolute value than the positive differ- 
ences . The Box- Jenkins method for Ballet forecasts lower values for 
expenses than does extrapolation, as expected, but many of the 
revenue items are also associated with negative differences. Not 
only are the revenue differences negatiye, they are more negative 
(greater in absolute value) than the exii,enditure variable differ- 
ences . Thus, while larger differences for revenue items were 
expected, the signs of these' differenced were not expected and 
represent a reversal of the pattern established by all other art 
forms." 

H. Modern Dance 

It was originally intended that forecasts would be made for 
.Modern Dance organizations, but this was found to be unrealistic. 
First of all, only three' usable organizations were present in the 



In addition, the monetary estimates are in 1972 constant ■ 
dollars, rather than 1967 constant dollars. ^ 
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TABLE 34: BOX- JENKINS MODEL ESTIMATES AND FORECASTS AND THE FORD FOUNDATION GROWTH 
MODEL FORECASTS FOR BALLETV 



in 
o 





Autorogi'cssive 
Parameters 


Moving 
Average 
Parwictcr 


Disturbance 
StaiKtard 
r.rmr 


PORIOSIS 




V:iriat)lo 










Piox- Jenkins 


Vov<i rtHUklatlon 


Average - 


*l 






u 


1974/75 


1975/76 


1974/75 


1975/76 


Percentage 
Di fference 


. ^ 

■ I) Total Bamed Incone 


.4559 


.3385 


-3.0123 


158,460 


8»106,916 


8,055,734 


8,905,310 


9,801,451 


~ -15.74 


2) Private Contriliutioas 


.7877 


.2631 


2.0191 


356,640 


2,949,481 


3,033,898 


3,168,025 


3,717,329 


-15.07 


3) InHHKlatjon Cranst 


.2350 


1.1682 


4,0629 


178, 9JK) 


1,219,042 


792,770 


N/A 


N/A 


N/A 


4} federal Grants 


-.5371 


- .7979 


- .3476 


130,340 


464,250 


611,182 


711,402 


806,480 


-41.14 


S) Kngional Grants 


-1.3001 


- .4961 


-2.4773 


34, m 


152»622 


167,351 


N/A 


N/A 


N/A 


6) Total Gnmts 


.0423 


- .0874 


- .1260 


4^9,280 


1,374,136 


1,376,036 


1,592,181 


1,805,120 


-23.53 


7) Grants and l*jHkM|nent Income 


- .2995 


1.0912 


-2.1234 


472,500 


7»956,102 


8,840,395 


7,309,643 


8,291,693 


7.12 . 


8) Total Artistic Salaries 


1.6S05 


- .3865 


1.9985 


23e,210 


6,938,642 


7,850,464 


6,523,381 


7,264,894 


6.77 


9} Total Nona rti Stic Salaries 


- .2805 


.3601 


- .2799 


66,254 


1,4^9,538 


1,468,895 


1,679,913 


1,944,415 


-23.76 


10) Total Nonsalary Costs 


.1540 


.1005 


2.4764 


178,550 


4,779,858 


4,771,533 


5,227,787 


5,614,434 


-13.51 


llj Total uixjratinc nx|K}iklitures 


- .5207 , 


.5689 


-1.8151 


438,850 


t4,S40,120 


14,550,010 


45,838,042 


17,557,262 


-14.80 


12) Net After income and Corpus 
Transfers 


-1.4691 


- .3591 


-1.3810 


196,420 


/670,008 


124,162 


429,461 


314,507 


6.32 


13) Deficit— Surplus Iijnds 


.1715 


- .7517 


- .1798 


020,260 


1^019,311 


1,419,250 


N/A 


N/A 


N/A 


11) Average Realized Ticket Price 


.4372 


- .6232 


.1198 


.3149 


4.8683 

r4 ' 


4.7502 


4.9774 


5.2488 


-6.32 


15) Subscriptions Sold 


.3588 


.5058 


3.0531 


5238.9 


88,206 


91,216 


100,268 


123,964 

— 


-24.97 



-^All estintiites were made using nine ye.irs pf data siip|)Ued by the V-otd f^iiidutioii for tlie period 1965/60 to 1973/74; all monetary 
estimates are in 1967 dollars. 

^^Mean percentage differences between tlie Box-Jenkinri and the lk)rd Foimdation forecasts for the J974/75 and 1975/76 seasons were 
made, using the Ford Poimdation forecasts as the base. 
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Ford Foundation data base and many o£ the variables for these 
organizations had as few as five observations which precluded 
Box- Jenkins model estimation. At the same time, a number of 
variables had data gaps which invalidate the Box-Jenkins modelling 
procedure. 

I. Museum 

The final type of arts and cultural organizations for which 
data were available to estimate trend models for individual varia- 
bles was Museums. Applied Management Sciences, in cooperation with 
the Center for Policy Analysis, acquired annual data from 14 sepa- 
rate museums for the period 1950-1970. Thus a time series of 21 
observations became available for trend modelling on six variables. 
The results of these modelling efforts are presented on Table 35 
for the six variables. 

Two models were attempted for each variable, a two-period 
autoregressive/one-period moving average model of variations from 
the series mean and a one-period autoregressive/two-period moving 
average model of variations from the series mean. The choice 
between the two for each variable was made on the basis of the 
standard error of the disturbance term. In four out of six in- 
stances, .the second of the two models fit the "best." 

Since the model was not estimated on the basis of Ford 
Foundation data no independently generated growth rates are 
available for comparison. Nevertheless, it is interesting that 
the one- and two-year forecasts for each of the six variables in- 
dicate a remarkable stability. Some increase is predicted for each 
variable, but all are less than -three percent, except for state and 
local governmental grants which is expected to be the most volatile 
of the six. Revenues are predic-ed to grow 'y 2.6 percent, whereas 
costs are sxpected to increase by only a quarter of a percent. 
Thus, the net income position of the museums is predicted to im- 
prove. Finally, it is interesting how stable the annual private 
contribution predictions are. While some increase is predicted, it 
represents onl^' a 0.15 percent change. 



TABLE 35: BOX- JENKINS, ^ODEL ESTIMATES AND FORECASTS FOR THE MUSEUM TIME. SERIES^-' 





Aiitovcgressive 
Parameters 


Series Menn 


Movinf Average 
ParcMneters 


Disturbance 
Standard 

Error 


Forea 


ists 




Variable 




#2 








A 

or 
u 


1971 


1972 


2/ 

Percent-' 
diangc ^ 


1) Annual TbUl ruirnod and 
Unearned Inco«o 


iaoo2 


-.0858 


-27,212,000 


.421S 




3,993,400 


38,708,610 


39,758,700 


2. 0 


2) Anmnl Total Costs 


.9852 




43,200,000 


10,281 


.2754 


11,970»000 


36,744,400 


36,840,050 


0.26 


3) Total runUs 


.5075 


.5179 


-89,105,000 


-1.1568 




9,667,200 


85,938,060 


87,580,050 


1.91 


4> Annual Total Grants 


1.0313 




4,021,400 


1.0161 


.3139 


2,143,100 


1^2,308,630 


12,568,100 


2.11 


5) Annual State and Local 
Governient Grants 


1.1512 




' 4,116,300 


.9047 


.3562 


256,540 


8,009,270 


8,520,036 


6.38 


6) Am»:ial Private 
Contributions 


.9466 




56,729,000 


.7649 


-.1055 


2,339,400 


5,521,620 


5,529,705 


0.15 



estiaates were wade using data obtained fnjm individual wuseiiw by Applied Management Sciences and the Center for Policy 
Research. Iliese data covered a 20:year period (l'J50 to 1970) or 14 awseiias and all monetary figures are eoqiressed in 
1967 dollars. 

^^Percent change fro« 1971 to 1972 using 1971 as tJjo base year. 
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Vni. SUMMARY AND CONCLUSION 
A. Introduction 

In order to establish the reactions and responsive behavior of 
various types of arts and cultural organizations over the economic 
cycle, the component parts of each organizational type must be 
examined in detail. For example^ a common theme throughout this 
study has been the allegation of negligible productivity gains for 
the performing and visual arts organizations and a concomitant 
upward pressAire oh the salaries and cost of personnel and equipment. 
This is contrasted with the rigidity of the price of admission either 
on '^moral" grounds or because of competition from the mass media. 
Thus, it is claimed that art organizations are being squeezed by 
the increasing cost of operation and as a result of their reluctance 
to raise the price of admission in order to increase earned income. 
It is suggested that the financial difficulties of these organiza- 
tions are not unlike those of the handicraft industry which is 
"technology stagnant" and must compete with mass produced substi- 
tutes. Furthermore, given the goal of maximizing attendance at a 
planned zero profit level set by most of these art organizations, 
reserves may not be built up in "good times" to help carry them 
through the "bad times." Hence, a substantial reliance would be 
placed on unearned income sources, both public and private. 

These unearned income sources may often represent the only 
i cushions in times of financial difficulties for art organizations, 
in addition to being viewed as subsidies to offset part of the costs 
of operation. The significance of this type of income has certainly 
increased since 1965, when the National Endowment for the Arts, as 
well as most of the State Arts Agencies, were established. This 
year also saw an increase in the role of foundations as the Ford 
Foundation introduced its Symphony Program-. 

This brief outline of the perceived financial state-of-the-art 
organizations suggerts two inte-'^related questions for the policy- 
• makers, as well as current and potential contributors: 

• what actions should each type o: art organization 
undertake so that it ^ can both achieve its declared 
objective (s) and at the same time avert financial 
difficulties, and 
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• what actions should the contributors, both public and 
private, undertake to assist various types of art 
organizations in the above task? 

In answering these two questions, still others are raised for 
f^ach type of art organization: 
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t What are the effects of economic fluctuations at the 
national and regional levels on attendance? (e.g.. 
What are the effects of changes in the per capita 
disposable income and the /unemployment rate on attend- 
ance?) 

• How responsive is attendance and earned income to 
variations in the price of admission? 

• What are the effects of changes in the prices of 
complementary services, substitutes, and factors 
such as the crime rate on attendance? . 

• What is the effect of inflationary pressures on the 
cost of production and in turn the price of admission? 

• What are the factors that determine the various com- 
ponents of public. Federal, state, and local, grants, 
to what degree are these grants interdependent, and 
how sensitive are they to economic fluctuations? 

• What are the determinants of private contributions, 
and how sensitive are these contributions to changes 
in economic conditions (wealth and income effects, as 
well as changes in the tax rates)? 

• What determines the level and the recipient of founda- 
tion grants? Are these grants the last resort for 
failing art organizations? 

The next logical step is to decide what analytical techniques can 
be employed in order to address these and other questions, and to 
decide whether such questions even need to be answered in order 
to provide policy g\:idance for the Arts Endowment. 

B • Methodological Approaches ^ . 

In order to address these questions, two separate but related 
approaches were attempted. The first was the development of 
behavioral models which, when fully estimated, would describe 
organizational reactions to a number of specific influences, ^"^and 
be useful for policy decisions by producing both long- and short- 
term forecasts. The second approach was an attempt to "short-cut" 
the behavioral modelling by generating short-term trend forecasts 
using a Box-Jenkins approach. While there is some truth to the 
contention that these two approaches are substitutes, in reality 
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the two approaches are more complementary than substitutes. Trend 
projecti-ons are short-term and involve unconditional forecasts, 
whereas behavioral model projections are long-term and involve con- 
ditional forecasts. Both can be used either jointly or separately 
for policy making. 

1. Econometric Modelling 

The development of behavioral models using econometric . 
techniques involved three individual tasks; (a) conceptual model 
development, (b) data base acquisition and preparation, and (c) model 
estimation and analysis. Each cf these tasks will be briefly 
described, in turn. 

a. Conceptual Model Developmen t ^ 

While the design of an econometric model q^n be char- 
acterized as the expression of the key--behavioral (structural) rela- 
tionship of^ the economic unit being cm/sidered in terms of mathe- 
matical relationships, the process is not straightforward. First, 
the behavioral relationship to be modelled must be discerned either 
by direct observation, by reference to the previous research efforts 
of others, or by translating the descriptions of experts (non- 
economic) in the area. 

In the present case, the last two sources were used 
aliAost exclusively. A thorough literature search was undertaken 
and a panel of expert arts and cultural organization consultants was 
convened three separate times during the model building tasks. As 
described earlier, these experts included: 

f Mr. Thomas Fichandler, who is currently the 
Executive Director of the Arena Stage, the 
President of the League of Resident Theaters, 
and the Vice-President of the Washington 
Drama Society. 

• Mr. James Morris, who is currently the Director 
of the Division of the Performing Arts ac the 
Smithsonian Institution. Mr. Morris' past 
experience includes a wide and varied back- 
ground in the performing arts. 

# Mr. Donald NicholaiF, who is currently the 
Deputy Director of the Virginia Museum of Fine 
Arts. His main activities are in the area of 
business management. 



In addition, Mr. Harold Horowitz, Director of the Research Division, 
National Endowment for the Arts and Mr. David WateWan, a Research 
Economist in the Research Division participated in these meetings. 

The choice, of which of the known relationships to be ' 
included in the modelling effort must then be made on the basis of 
the questions to be answered. Relationship^ that are not relevant 
to the hypothese to be tested, dr are not necessary to establish 
other relationships that are, can be excluded from the set of mathe- 
matical relationships. In other words, each model was tailored to 
the set of hypotheses or policy questions deemed most important. 

^ Once the relevant structural relationships have been 
identified, the decision can be made regarding the art forms to be 
modelled. That is, on the basis of the structural relationships 
identified,— ^ the number and types of- models necessary to cover the 
seven separate art forms can be determined. It was originally 
intended; that four models would adequately cover the range of art 
forms, but after full consideration, it was decided to construct 
a separate model for each type of arts and cultural organizations.—^ 
The art forms included were: 

• For-Profit Theater 

• Non-Profit Theater 

• Symphony 

• Opera 

• Dance 

• Ballet 

• Museiun 

In most of these decisions, the data also played 
a very important role. The nature of the data will influence both 
the range and types of relationships to be mgdalled, as well as the 

i^Also important in making this decision is the alvailability and 
nature of the data for each art form, see beloi|lr. 

In addition, an attempt was made to model all non-profit art forms 
combined (excluding museums) , but the results were less satis- 
factory than with individual models. 
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techniques used to statistically estimate the relationship.-'^ It 
was determine4^uite early that a primary reliance would be placed 
on aggregate ^time-series data to the extent possible. In this 
manner, lagged relationships could be modelled and first differences 
could be used in the specifications. 

Having acquired all the necessary information, seven 
conceptual models were designed- -one for each type of organization-- 
which incorporated those relationships relevant to the hypotheses 
to be tested or policy ^questions to be answered and which were struc- 
tured to accommodate as closely as possible the data that were avail- 
able. Care was taken, however, to ensure that the conceptual models 
are complete and sufficient to provide guidance in the future col- 
lection of data in spite of the current lack of data. That is, 
conceptual modelling was completed for model components where data 
do .not currently exist, and important variables were specified in 
relationships even th&ugh measures for them were not currently avail- 
able. 

b. Data Base Acquisition and Preparation 

The second step in this approach was to acquire as 
much data as possible and to prepare data sets for use in generat- 
ing statistical estimates of the relationship described by each of 
the conceptual models, A number of data sources were identified 
and data acquired accordingly: 

(1) For- Profit Theater 

Time series data were acquired from a number of. 
sources and compiled by the staff of Applied Management Sciences. ^ 
Of primary importance was the Black Report (New York Cultural Council, ^ 
A Study of the New York Theater )'; Baumol and Bowen (Baumol, W. and 
Bowen, W., Performing Arts -The Economic Dilemma ); Moore (Moore, T.G. 
The Economics of the American Theater ); Poggi (Poggi, J., Theater 
in America: The Impact of Economic Forces ) ; and data from various 
issues of Variety Magazine. 



y A discussion of this point will be founc, below. 
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(2) Non-Prof it Art Forms (Excluding Museum) 

The nine years o£ data from the Ford Foimdation 
constituted the most important data base acquired for Non-Profit 
art forms (excluding museums). A time series was formerl by aggre- 
gating of those organizations by type for which all nine years 
of data were available. In addition to the Ford Foundation, two 
other important data sources were employed. Touche-Ross^ Co- 
acquired two years of data from the Theatre Communications Group 
(obviously for Non-Profit Theater only) whicn were then concatenated 
yith the corresponding organizations on the Ford Foundation File. 
Thus, an eleven-year time series was created by aggregating those 
non-profit theaters for which all eleven years of observations were 
available. [ 

Lastly, limited data (botih in terms of number 
of organizations and number of variables) were obtained from the 
Center for Policy Research on symphonies. These data were partially, 
edited observations from the extensive data maintained by the 
American Symphony Orchestra League. It was felt that both the 
Theatre Communications li^roup data and the American Symphony Orchestra 
League data would p^ove useful in at least ^partially verifying the 
results from the Ford Foundation data in view of the greater degrees 
of freedom permitted by these data sets. 

(3) Museum 

Two data sets were developed for museums. The 
first is a time series of data acquired from the financial reports 
of individual museums through the joint efforts of Applied Management 
Sciences and the Center for the Arts. Unfortunately, the -first set 
proved to be composed of largely imcompatible bbservations , while 
the second set was only partially usable because of the lack of 
documentation accompanying the file, 

c. Model Estimation and Analysis 

Estimation and .analysis of the models is the last of 
the three tasks.— ^ This task involved the applicatian of the data 

i^Ultimately , the use of the fully estimated and fine-tuned models 
should be. mdertJ=vken as a fourth task, but the scope of the current 
project will not provide for, nor the available data permit, such 
an effort at this . time. ' • ' 
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acquired in the se.cond task to the conceptual, models co^istructed 
during the first task. Given the minimal adequacy of -^he data in . 
most respects and the fact that the conceptual models Were developed 
essentially from "scratch" rather than being modifications of earlier 
models, the goal of this task was not to develop fullyi estimated 
and fine-tuned models to be used for forecasting purpcjses. Instead, 
the goal is to determine whether or not there is a ba^is for further 
work in order to generate such forecasting models, an^ yhat the prob- 
able payoff would be to such an effort. ; / 

In the cases of Non-Prof it Theater, Oi|er.a, Symphony, - 
and Ballet, the data were sufficient to estimate one 'or more speci- 



fications of each behavioral (structural) equation o^ the model. In 
the cases of For-Pro£it Theater and Museum, only selected specification' 
of selected structural equations could be estimated.! And, in the 
case of Modern Dance, the data were insufficient to (attempt any 
model estimation. Throughout the estimation proces^ Ordinary Least 
Squares was used, although the Cochrane-Orcutt techhique was used 

whenever serial correlation was indicated by the Di^rbin-Watson 

1/ ' 
statistic.—' .1 



The use of Ordinary Least Squares ihstead of Two 
Stage Least Squares for estimating the coef f icientp of equation 
variables in these simultaneous equation systems Was out of neces- 
sity, as a result of the limited data bases available. As a result, 
some of the coefficient estimates are subject to Simultaneity bias. 
But, in those instances where, the adjusted coeffibient of multiple 
determination (R^) is close- to unity, the estimated relationship 
is strong and Ordinary Least Squares is doing a ^fgood" job in spite- 
of the equation being part of a simultaneous system.-'^ 

2. Trend Modelling 

The development of fully estimated trend models also 
involved three distinct tasks: (a) the preparation of the necessary 
algorithm (computer software), (b) data base acquisition and 



In most instances, however, the degrees of freedom problem was so 
severe that the Durbin-Watson test was unreliable. ■ _ ■ ^ 

y For an elaboration of this point, see Rao, P. and Miller, L.M.-, 
Applied Econometrics , Wadsworth Publishing Co.: Belmont, Calif., 
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preparation, and (c) model estimation and analysis. Each of these 
tasks will be briefly described below. 

a • Preparation of the Algorithm 

The trending technique used in this study is that 
developed by G,E.P, Box and G.M. Jenkins, where each value for a 
variable is related to previous values and disturbance terms. This 
method of analysis is less demanding in terms of data requirements 
than an econometric model, because tfie only data needed are the 
observations for the phei>omenon of interest, and not observations 
on a series of '^causal" variables. It is precisely this ecoxiomy of 
data which promised to make the technique useful for forecasting, 
but, at the same time, it is this economy of data which restricts 
the usefulness of the technique to short-term forecasting, by not 
considering the influence of other conditions substantially differ- 
ent from the present or historically observable. 

In spite of the data economy incurred with the use 
of this technique, the mathematical manipulations necessary for 
estimation are formidable. As described earlier, a number of steps 
must be undertaken before reliable projection can be generated an ^ 
many of these steps require a considerable degree of subjective " 
judgment. Therefore, although a number of computer software pack- 
ages are available for the user, a large part of the process remains 
subjective. For this study, the software package prepared by the 
Academic Computing Center, The University of IVisconsin - Madison, 
was used. Some minor modifications had to be made to the package 
to make it compatible with our hardware, but the program as supplied 
was essentially that .ultimately used.' 

b. Data Base Acquisition and Preparation 

The preparation of the data bases to be used for 
trend modelling coincided, with the effort to construct the time 
series data for behavioral modelling. That is, this effort was 
conducted simultaneously with, and is indistinguishable from, the 
preparation of the time series for the key eftadogeneous variables 
in the behavioral modelling effort above. 
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c . Mo del Estimation and Analysis 

Having made the software compatiblfc with the hardware 
and having developed time series for key variables of each of > the 
several art forms, the Box- Jenkins algorithm was applied to each 
time series. This application is not entirely automatic. Just as, 
informed judgment had to be used in the behavioral modelling estima- 
tion process, the same level of judgment had to be employed in" the 
trend model estimation. Choices had to be made among alternative 
models on the basis of length of lags, composition of moving averages, 
and whether to model first differences, variations from the series 
mean, or the absolute value of the observations. While some rules 
are provided for these judgments, the final decision is not "cut- y 
and- dried." 

C. Selected Research Findings / 

' i 

There is a wide range of A^seful findings resulting from this / 
study. The findings range from implications as to data acqtiisitioft 
activities, to conclusions as to modelling approaches, to- specif jt 
tests of hypotheses. Selected key findings, representing the fy.ll 
range of results, will be presented in this subsection of the Report. 
The full treatment of the existing data sets is found" in Sec1:ion IV, 
above. ,/ 
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T/he empirical analysis utilized a total of six/separate 

' ' /■ ■ . * ,/ 

•data sets: / 

• a data set for For-Prof it Theater (Br^^dway) 
developed by Applied Management Sciences, 

• data sets applicable to Non-Profit ^heater, Opera, 
Symphony, Ballet, and Modern Dance provided by the 
Ford Foundation, / 

• an update Non-Prof it Theater dat^ set provided by 
Touche-Ross § Co. based on Ford/poundation data 
and Theater Communications Group records, 

• data for Symphony provaded by the 'tenter for 
Policy Research^ based oit^. the American Symphony 
Orchestra he^sLgue rfcorfSs, 



Museum tim/ sef ies data acquired from individual 
museums andt'the Smithsonian Library through the 
joint efforts of Applied Management Sciences 
and the Center, for Policy Research, and 
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• a cross-section data set for Museums supplied^by 
the National Research Center £dr the Arts. V ' 

The most comprehensive and consistent data set -was found 
to be that stipplied by the Ford Foundation. This set, while vnot 
providing the entire set of variables in the conceptual models, 
nevertheless satisfied the requirements for preliminary model 
estimation for Non-Profit Theater, Opera, Symphony, and Ballet. 
Its main deficiencies were found to be in the limited 9-year span^ 
it covers and the inadequate representation for Modern Dance. The 
first deficiency precluded the use of simultaneous estimation tech- 
niques, whereas the second deficiency precluded the possibility of 
any meaningful analysis of Modern Dance at all. In any event, the 
Ford Foundation data were well organized, edited for .consistency, 
and provided in usable form.- Any attempt to systematically update 
this data base would prove to be extremely valuable. 

The attempted partial update by Touche-Ross using the 
Theater Communications Group data proved to. be inadequate in light 
of the initial incompatibility of the two data sef". Perhaps, if 
more time and resources had been provided Touche-Ross, the necessary 
editing could have been accomplished, but it is probably the case 
that only the Ford Fouridation, or an organization working closely 
with the Ford Foundation, can successfully update this data set in 
a strictly comparable fasjiion. 

An alternative to the updating of the Symphony data base 
can be found in the use of the American Symphony Orchestra League 
(ASOL) records. T^ese records are rich in detail and numbers of 
symphonies. This was demonstrated by the small part of these data ^ 
(both in terms of number of symphonies and variables) which wa? 
made available to Applied Management Sciences. Thus, an effort 
at the development of a data base for symphonies would be successful 
in terms of the time span and coverage if the ASOL records are 
fjilly utilized. 

j The data sets which will require the most effort to develop, 

are those for For-P\rofit Theater and Museum, The data set acquiifeed 

\ - ■ w 

for For-profit Theater suffers from a lack of adequate cost and 
capacity data. These two deficiencies precluded tns full model, 
estimation^ Efforts to remedy these deficiencies, while demanding^ 
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in terms of resources, 'are, nevertheless, feasible as was demon- 
strated b'y T. Moore '*s analysis of the cost data for selected years. 
Th^ deficiencies in the capacity data can also be remedied through . 
the analysis of theater . records . ' ^ 

Museum .time series data proved to be inadequate for/ 
econometric Bw^del estimtation. This was du^ to the lack of standard-^ 
ization in the financial statements both among museums and over time 
for individual musfeums.' That is, among museums the definitions of 
accounting items vary, the allocations of costs and revenues ya^y, 
and different levels of aggregation (i.e., different levels of. , 
detail) are provided. At the same' time, individual muS'eums were 
found to vary their accounting" system and conventions over time. , 
In addition, significant data- items , i.'e., attendance , were missin'g 
froih the records of most museums. An" effort to remedy the defi- 
iciencies in this data set. is likely to be extensive (comparable 
to the. Ford Foundation effort) , but absolutely necessary if meaning- 
ful analyses of the several types of museums are to be undertaken. . 

Th'e Museum cross-seetional data were used in the estimation 
of most of the conceptual niodjel. However, the purely cro^^,- sectional / 
nature of the data requir.ed the modification pf the modpl to eliminate 
the need for past information, i.e.., lagged values for the variables 
and. most first differences. This deficiency is *a ,major handicap in 
the analysis of art organizations* It also exacerbates the 
heterogeneous nature bf the museum industry. That is, the use of 
cross -sectional data introduces variances in the quantities being - , 
measured due to the substantial variation in museum types, sizeis, 
operating charactei'istics, goal.s, ownerships, etc., and, to properly ^ 
measure the impact of .a-particular phenomenon, all of these -^influences 
must be accounted for. This problem is substantially' reduced wh^n 
uging time series data for the same sample of organization, because 
the between-year variation in the aggregate variables is standard- 
ized for the mix o^ museum types automatically (i.e., the mix of 
museum types is :being held constant). The second deficiency for _^ 
these data is- due to the absence of information and , criteria vari- 
ables such as publications and educational programs. In sum, it 
is suggested that future Museum data acquisition activities be 
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aimed at a smaller sample over a period of time (to generate a time 

series). The records from such an effort would far outweigh a 

similar le.vel of effort aimed at generating another large cross 
section, 

2 . „ J^eKavioral vs. Trend Modelling . , 

Although never address^ed^ explicitly in the bod^ of the 
study,; one. of the goals of ^pursuing two mo del ling approaches simul- 
taneously was to draw comparisons regarding the relative merits of 
pursuing each. As a result, it is clear, even fr<?m .the preliminary 
analyses the available data would permit, that most usable informa- 
tion is to be realized from the behavioral modelling and estimation. 
Of couffe, there are more approaches' than J u^t" these two, but the 
comparative results are nevertheless instructive. Before the study 
was undertaken the expe9tation was that the trend modelling would 
be easier and quic^ker for non-econometricians to" implement. However, 
given that the trend modelling appro^ach being compared is the most 
sophisticated trending technique available-, • and given that the com- 
parison is to be made agains^*^ompletely estimated and filae-tuned 
behavioral models, the e%rliei5^ conventional wisdom is not so obvious. 

The Box- Jenkins trend modelling was extremely difficult 
and complicated to implement. More importantly, however, a great 
deal of subjectivity was required in its application and these , 
subjective judgments .required the in-depth -knowledge^ of a trained 
econometrician, statistican, etc. Further the level of expertise 
required was not reduced as more trerfd projections, were made. Each 
projection was essentially an independent event that required the 
same degree of expertise as all earlier ^^projections. 

On the other hand, once* a behavioral model has 'been esti-. 

mated and fine-tuned, its implementatioiv can become almost mechanical 

' * • 1/ 

with the proper computer saftware.—' The most difficult step of , the ^ 

implementation .would be the generation of exogeneous variable fore- 
casts, but these need not be statistically obtained and any lack of . 
sophistication can be compensated for by increasing the number of 



T7 

—'Some periodic updaj:ing (re-estimatio^^-4>rill be required, but this 
• can periodically, be contracted out to those with' the necessary ^ 
^ skills. , ^ 
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conditional forecas ts^ontiuc-ted. The use of a forecasting model- 
with the- proper software doe.s not require specialized knowledge 
beyond that concerned directly with the several^ ai€s industries. 

■) ' • . ^ . » 

"Of course, completely estimated, fine-tuned behavioral 

models have not yet been produced. ..But, continued efforts at 

Bo?-Jenkijis trend modelling will' not esckpe'tlie shortcomings listed 

above,, -while the results obtained thus far during the behavioral 

modelling qffort are very promising. Surprisingly good results have 

been" obtained with, very inadequate data, and exipectatiqns are that, 

. once the/appropriate data have been generate4» fully est4.mated. and 
■ : ^ ■ h \ * 

fine-tu];ied models will -follow shortly. 

/ Certainly, other trending techniques can and "should be 
employed for short-run forecasting, but only the behavioral modelling 
apprd?Lch seems viable for long-run forecasting and the results so 
far promise that such models, can be constructed without an inordi- 
nate expenditure of resources .• Since all efforts compete for the 
sajne Arts Endowment resource!?, it jLs suggested that the behavioral 
modelling approach will produce abetter, more useful loj^-run fore- 
cas*ting product that, in the long run, will be substantially more 
cost-effective. * . ' . " ^ 

3. Findings from' Behavioral Modelling 

There are a number of aspects of applying econometric 
.models to the performing and visual arts industry that were explored 
in this sWdy . These aspects ranged from 'the necessity to apply 
spegific modelsV as opposed to a general model, to the several art 
forms; to an examination^o.f where econometric modelling worked 
be<st (and ^^nyj ; to specific empirical findings with -regard to the 
behavior of each of the several art fojms. The most important 
these* findings' will be described, below. 

a . General, vs. Specific Models ' • • 

In the case of all non-profit arts and cultural 
organizations excluding Museums (and, as it turned out. Modern 
Dance), an opportunity was- provided to tesf the performance of 
^ a generalC^pr combined model against those - of individual models for 
' each organizational type. All of these organizations have basically 
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the ^ame structure and all are assumed to opera^te under the same 
object.ive function. Therefore, the' combining of t^je^art forms into 
a single model was feasible. In addition, the Ford Foundation .data' 

base ^provided* as much uniformity o£ data as possible among the 

. " ^ 1/ ♦ ' 

several art foyms,— , * 

* Whilfe some interesting and useful results were 
obtained from- the lise of a general or, combined model, it was q^iite' 
clear that the individual models generated superior results. The\ 
basis for this conclusion are the observed differences in the signs \ 
and .statistical .signific^&nce of some of the coefficient^ in the 
general and, specific models. This indicates that there are suffi- 
cient differences in the modes of operation among these non-profit 
art OTganizatigns to warrant individual treatment (estimation). 
As. examples of these differences, the role of endowments for Opera ' 
and Symphony is different from that for Non;Profit Theater ahd 
Ballet; ^Symphony and Opera were further dif f erentiated b^ th'e imp'act 
of the Ford' Foimdatiph Symphony Program;, variations lyjv the methods 
of establishing prices were observed; the role6"of private and ' 
governmental contributions were different among the art forms; 
attendance determinants varied; advertising and promotional activ- 
ities 'differed; etc. 

. In addition, a general model would lead to the 
dominance of the art forms with the greatest representation in 
numbers and/(^r budget sizes in the aggregate data base, \^ich in 
'this! case would be the symphonies'. Such a dominance obscures the' 
relationships for an art form such as the Ballet which is represented 
by a small number of organizafions : nine ballet companies versys 
seventy- six symphony orchestras. 

b . Relative Behavioral Model Performances 

o. It is quite obvious from the results presented in 

Section VI that, the modelling and estimation effort for Symphony- 



-''^.In fact, de^ite the .extremely giood and thorough job of data 
editing by the Ford Foundatfon, there is som0 indication that 
the raw data received by the Ford Foundation varied subs tan- < 
tially in quality'- among the art forms, so that complete coi|- 
parability could not be guaranteed by this editing process. 
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was supej?ior\ to th^' other effoirts. Close "examination reveajs, how- 
^eveT, that tli'is Isuperior.ity iS nc>t^ necessarily duetto any intri^isic 
cha'x'acteristics o£ symphoiiies , but rather is "a function- of the ' > . 
superior data base .available.-'^ As an indication of this*, it should 
be revealed that symphonies had, /by far,- the largest number 'of organ- 
izations represented in the Ford Foundation da t^' base (>.e., 76 
symphonies ahd orchestras). • /In addition, .symphonies .ar4 one o"^ 
the 'Oldest and mo^t wetl-established art forms and .consequently • 
have generated the mpst extensive and .consistent data oVer the years. 
The Ford Foundation states -that "Symphony orchestras have, after all,^ 
earlier histo-rical roots in the United States than any of the other -.^ 
four performing arts covered , in this study <Non-Profit Theater, 
Opera, Ballet, and Dance)" GThe Finance of the Performing Arts , 
Voliiine I, p. 24); arid Baumol and Rowen conclude ' that symphony 
orchestras are the sector of the performing, arts for which there 
exists the fullest and most reliable informatiqn^ (see p. 60). 

The -point^is that, while substantial improvements 
can- be made in all future model estimation* efforts (provided the 
data were available) , significant improvements . can be made only if 
the^data of other krt forms establish a level of, consistency already 
• reached by symphonies. It is encouragii^g to :note that some efforts- 
' are presently underway in this, direction a^ e'xemplif i*e4^ the cur- 
rent .efforts to standardize the accounting conventions of Museums* 

c. Selected Empiri^l Findings , ' a 

" ; " ' While the results of the project effort fall short 
o'f fully estimated sin^ilation models (as expected), selected indi- 
vidual results throughout the sev.eral models present patterns which 
provide insight into the behavio"^ of the arts, and cultural institu-. 
tion?.' There are six sets, of general findings which require sum- 
marization. These findings deal with: (1) ^grants and contributions, 
(2) atte,ndance, (3) pricing, (4) subscription- sales., (5)' wbfker , 
productivity, and^ (6) the impact o'f general economic condition on 
the income gap. ^ch t^ii;L be' discussed in turn. ' V • 
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i'^ This superiority refers to within the Kord Foim^ation data base. 
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' Grants and Contributiojis ^ 

Grants and contributions, and their causal factors 
as estimated among the several, models are'presented in summary, form 
in Table 36/ This table includes Federal grants, regional grants, 
private contributions, and foundation grants, ' . 

' ' " The level of annual appropriations* for the Arts 
Endowment was positively related to the level of Federal grants . 
deceived by each individual art form. At the same time, these grants 
were generally positively related to measures of the level of ^tiv- 
ity (i.e., either number of performances or attendance}. In the 
cases of Nbn-Profit Theater and Symphony, the level of Federal grants 
received *s negatively ;related to measures of overall economic 
^ctivity, S9 that the|:j.Federal grants to these art forms increase 
whenever the economy" (and presumably, the art organizg^tion also) 
is in a financial slump and other/ forms of grants and contributions * 
are declining. Thus, similar factors influence the level of Federal 
grants for each art form. The Federal government tends to help those 
'organizations in financial difficulty, and the size of these grants 
are generally commens\irate with the amount of activity in"^ the art 
form. ' ^ ^ ^ 

< On the -0 the r^ hand, regional grants (State,^ county, 

and municipal) are influenced by a variety of factors among the art. 
forms. -This should not be surprising, however, in view of the variety 
of decision-making bodies which are involved in the allocation of 
these grants, and the specialization ot th^se grajits in art forms 
which are regionally identifiable {^e.g., Symphony,'' Ballet, and Opera) . 
'The estimated coefficients indicate positive relatipnships between 
regional grants and last yearns Arts Endowment appropriations for 
qnly Opera and ne.gative relationships for Ballet, Symphony, and 
' Non-Profit The'ater. , The positive relationship is statistically , 
significant, while the negative relationships are not. These mixed 
resu4.ts indicate .that Federal grants act as an incentive for increas- 
ing, regional grants for one art form, but are viewed as a substitute 
1/ > 

• in the others.—^ 
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— While a large par^-: of total regional grants represent fixed pro- 
' portions of total inatlonal Endowment for the Arts appropriations , 
the relsLtionship between the Nationarl Endowment for the Arts, appro - 
Q priations a^id the shares of regional grants going to individual art 

ERIC forms is not necessarily proportional.^^. * ^ 
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TABLE 36: EACTORS EFFECTING GOVERNMENTAL AND PRIVATE GRANTS 
. . Ato CONTRIBUTIONS FOR NON-PROFIT ART ORGANIZATIONS 
. EXCLUDING MUSEUMS 1/ , 





" --.^....Sources of Grants Q 
^"'^^•---.•.^oiitributions 

Art Forms 


Federal 
Government 


Regional 
Govemnient 

- 


Private Groups 
Q Individuals , 

E 


Foundations ^ 


p 

s 
I 

T 
I 
V 
E 

E 
F 
F 

C 
T 
S 


All An Foxms C^ibined ^ 


1)NEA Appropria- 
tions* 


i) Lagged NEA Appro- 
priat ions* 

« 


1) Tax Rate* 

2) Standard 4 Poor*s 
Index 


DDeficit-Surplus 
Fund* 

23Nurober of Perfor- 
mances* 

3) Ford Foundation 
Synphcmy Prograa* 


m 

Non-Profit Theater 


1) Nuiiber of Per- 
formances 

2) NEA .Appropria- 
tions 


l)Nufflber of Per- 
foimances 


llFund Raising Ex- 

penditure% 
2)Tax Rate* 
SJStandard 5 Poor's 

Index 


1) Capacity Expansion 
Factor 

2) Deficit-Surplus 
Fund* 


Opera 


D^fcOTbcr of Per- 
fotmvices 

2) NBA Appropria- 
tions* 


1) Lagged NEA i^ro- 
♦ priations* 


1) Fund Raising Ex- 
penditures 

2) Tax Rate 


1) De£icit-Surplus 
Rind 

2) Number of Per- 
formances* 


Syinphony 


1)NEA Apppipria- 
tions* 


1) Lagged Regional* 
Grants 

2) Attendance* 


DAttendance 

2) Tax Rate* « 

3) Standard 5 Poor's 
Index 


1) Number of Per- 
formances 

2) Ford Foundation 
Symphony Program* 

3) Change in Capacity 


< • 

Ballet 

CI • 


1) Nfiinl^r of Per- 
formaiices 

2) NEA Appropria 
tions 


1) Gross National 
Product* 


1) Tax Rate'* 

2) Standard 5 Poor's 
Index* 

3) Lagged Fund 
Raising Ecpenditures 

. M 


l)Deficit-Surplus 
Fund 


' N 


All Art Forms 

• 


' l)Nunjber of Ter- 
formances 


1) Number of Per-' 
formances 

2) Gross National 
Product ' 


l)Fund Raising Ex- 
penditures 


•^1 . 

DCapacity Expansion 
Factor* 


• E' 
1 V 

! 

I 

, V 

i s 
: E 

X 

1 F 

; F 

E 


, ^^on-Profit Thea!Cer 


DGrpss National 
Product^ 


1) Lagged NEA Appro- 
priations • " 

2) Percentage Change 
in Gross National 
Product 

J ) Lagged Regional 
Grants 


DAttendance 
^. 




Opera * 




l)Number of' Per- 
formances 


1) Attendance ^ 

2) Standip:d « Poor's 
Index 


1) Attendance 

2) Capacity Expansion 
Factor 


Symphony 

* 


1) Percentage 
Change in Gross 
National 

Product 

2) Attendance 


} 

l)Lasged NEA Appro- 
priations 


1) Lagged Fund 
Raising Expenditures . 


1) Deficit -Surplus 
Fund 


» S j * 

} Ballet , 

• 1 

{ i 


4 


1) 'Lagged MEA Appro- 
priations 

2) Lagged Regional 
Grants* 

3) Attendance 


0 


1) Capacity Expansion 
Factors 

2) Niinber of Perfor- 
mances 



i'^It is ijMortant to keep in raind^hat the value of the Deficit -Surplus fund is-usually negative so 
coefficient mesns a positive effect, and vice versa. An asterisk indicates the statistically 
variables at the 95 percent level of confidence. ' . 



that a neaative 
significant 
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Last period's regional grants indicate negative 
effects on this period's regional, grants for Non-Profit Theater and 
Ballet, whereas positive impacts are observed for Symphony. This . 
means that for the former the level of regional grants tends to 
decline, ceteris^ paribus , while for the latter, the grants tend to 
increase. 

The coefficient for the gross national product 
is positive in the case of Ballet while the coefficient for the per- 
centage change in gross 'national product is negative for Non-PrOf it 
Theater. The - expectation was that increases in the gross national 
product should lead to increases in regional grants as the incomes 
of the regional governments rise. Such expectations are still justi- 
fied in view of the fact that only the positive impact is statis- 
tically significant. 

Finally,/ extremely mixed results are obtained 
for variables measuring the level of operation,: the number of per- 
formances and total attendance. The impacts are positive for 
Symphony ard Non-Profit Theater and negative for Ballet and Opera,, 
although only the 'positive impact for Symphony is statistically - 
significant. The positive impact is undoubtedly a result of the ^ 
ability of large (and successful) organizations to lobby for. public', 
support and to participate in fund matching programs. In general, 
, it is likely that the behavior- of regional grants to these stimuli 
relies heavily on the type of art organization being considereij. 

Private contributions combine the^ elements of 
pjh^ilanthropy and investment behavior. The philanthropic behavior 
is based on the interdependence of the utilities of the contributor 
and the recipients of the assistance, whereas the investment behavior 
of the contributor is the result of his^ desire to assure the organi- 
zation's continued existence so that he may . continue to consume^ its 
pro(Juct. The empirical analysis indicated a consistent and positive 
relationship between the^ average personal tax rate and the level of 
contributions. The estimated coefficients for Non-Profit Theater, 
Symphony, and Ballet were all statistically significant at the 95 
percent confidence level. , The analysis also indicated that private 

-170 

ray ^ 



ERIC 



contributions for these three* art forms are. elastic-'^ (evaluated at 
the means of the variables) with respect to changes in the average 
personal tax rate. '. 

This finding is not con.tradictory to that of 
R.A. Schwartz-^ where contributions were found to be inelastic with 
respect to, changes in the' marginal tax rate. A given percentage 
change in an average tax rate is the result of a much larger percent- 
age change in the marginal tax rate. Thus, the responsiveness of 
contributions to a given change in the average tax will be much 
higher than the responsiveness of contributions to the same percent- 
age change in the marginal tax rate. 

In every instance but one, the measure of wealth 
(Standard § Poor's common stock price index) was positive indicating 
that contributions .are related to the wealth positions of the contri- 
butors. The elasticities in these cases are very lovfT* however , 
(inelastic) which confirms Schwartz's findings. Finally, the findings 
for both attendance and the level of fund. raising expenditures are 
mixed. The coefficient for attendance is positive only in the case 
of Symphony, and none of these coefficients is statistically sig- 
nificant." At the same time, Symphony was the only art form, for which 
the fund raising coefficient Was negative, but none of these coefficients 
was statistically significant. Expectations were, o^ course, that, 
attendance would have either a negative or a positive imp'act on con- 
tributions while fund raising should have a positive impact; 

In summary, then, private contributions respond 
positively to increases in the tax rate, as well as (but to a lesser 
extent) to increases in the wealth positions of the potential contri- 
butors. Both attendance and fund raising activities produce mixed 
and insignificant impacts on private contributions so that, further 
work is required before d fina^ answer can be given for these effects. 

Finally, the contributions of foundations and 
their causal factors are summarized in Table 36. These results 



^/Elasticity is defined as the perce'ntage change in the dependent 
variable (contributions) in response to a one percent change in 
the independent variable (tax rate). If the response of the • 
/ dep^dent variable is greater than one percent, then- the rela- 
tionship is elastic, if not , then the relationship is inelastic. 

-^Schwartz, R.A., "Personal Philanthropic Contributions " Journal 
o f Political Economy , pp. 1278 and 1-281. 
ERIC 20'j 



indicate that, except in the case of Symphony, an increase in founda- 
tion grants accompanies an increase in the accumulated operating 
deficit. This supports the statement'^-by. Baumol and Bowen that 
'^foundations, have played a crucial roLe for a number of particular 
performing organizations. Indeed, without foundation support^ some 
groups woujd not have survived." (pp, 340,342), The case of the , 
Symph^i|y should be viewed in^ light of the very large Ford Founda- 
tion Symphony Program,, which undoubtedly confounded the observed 
relationships between symphonies and foundations grants during the 
period studied,' • ' 

. • The effect of the number of performances on 

foundation contributions is positive inv^all art forms, except for 
Ballet, b^t signif icai^tly so only. for Opera* The positive relatioh* 
ships are likely to be the resUlt of fund matching policies by 
J- foundations J Thus, the more successful an organization is, as indi- 
cated by its level of operations, the more -likely it is to partici- 
pate in programs which require matching funds from other sources. ^ 
In addition, the interest of foundations in initiatijjg new programs 
can best be accomplished by > successful organization. The negative 
relationship in the case of Ballet might be indicative of f^und^ation 
support to help ^financially troubled organiratlonfs of this art form. 

^ ' Lastly the capacity expansion factor (the desire 
of'the\art' form to incre^e its seating capacity) is very mixed, 
althoij^h ne.ver "Significant. It is li^ly that foundation support is 
nol^ 'typi calmly provided fpr capital expansion projects, but rather 
tp aid financially troubled organizations or to encourage special 
programs. . ^ 

(2) Attendance 

Two types of attendanc^imeasures were attempted 
for most of the art forms: number of attendants and'' the utilization 
rate of the seating capacity, y In almost all cases, ^ the specifica- 
tions using total attendance performed better than those using the 
utilization rate. These specifications had higher predictive powers, 
mcrre sigfiiificant coefficients, and more coefficients of the expected 



signs. .In particular, the coefficient,^ on price were ^consistently 
negative., while the coefficients on consumer income were consistently 
positive. This, o£ course, is in accordance with economic' theory 
which says that as average population incomes increase, the purchase 
of goods and services, including attendance at the range o£ art and 
cultural or;ganizations,-' increases, and, as the price of a good 
(ticket price) increases, the amount demanded will' decrease. - 

For most art forms', th6 .crime rate in the area 
had a negative effect on attendance, as expected,, At\he same time, 
however, a li^ariety of impacts of the xmemplpyment rate on attendance 
was observed. For For-?Profit Theater the effect was positive indicatr 
ing that unemployment provides additional leisure time, at lower cost, 
which creates some additional demand for leisure activities, and 
generally restricts such leisure activity to the local area. On the 
.other hand, .the coefficient on. unemployment for Non-Profit Theater 
- is negative. Since the effect of income has already been accounted 

for by the income variable, a negative coefficient is not easy to 
- explain, unless unemployment makes the populat^ion more sensitive to 
declines in income when contemplating Non-Prof it Theater attendance. 

(3) Pricing. 

■ The analysis suggests quite clearly that the 
pricing mechanism for the non-profit art organization is that of 
cost-plus -markup. ■ The net cost of production is always a major 

' determinant of the price, of admission. At the same time, .the size 
of the deficit-surplus fund usually influences the level of prices. 
.That is, as the ^deficit grows, the pressure to increase prices also 
grows. Finally; the rigidity of - "che price structure and the reluc- 
tance to raise prices (this'" may restrict the audience base) is 
indicated by a negative coefficient on last period''s price level. 
Thus, in the absence of any other changes or influences, the desired 

t price has a tendency to decline from one period to the next. This 
is a reflection of the goal of. maximizing, attendance and maintaining' 
a broad base of interest. 

(4) Subscription Sales 

The level of subscription sales was generally 
found to be positively related to the single ticket price of admission. 
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This was expected and because of the discount generally provided from 
the single ticket price to subscription holders. As a result of a 
general i^ise in the prices o£ admission among the various art forms 
(i.e., in all art forms except Opera), a general shift to subscrip- 
^tion sales has been taking place. This relationship would not be ex- 
pected^to hold over the complete range of prices, since at some ppint 
the negative effect of the price increase on total sales will dominat 
the positive effect of the discount on subscription sales. What posri 
tive impact has been estimated, however, is understated because the 
percentage discount declined throughout the period investigated. 

(5) Worker Productivit y 

Worker productivity was investigated by examining 
the behavior of the wage index in g^everal cost functions (i.e.., all 
but "Museums). In every case, the coefficient on the wage index was . 
positive,, indicating that the cost function shifts upward as this 
wage index increases. If this wage index represents the change in 
money wages (and real , wages) of the employees of the individual art 
organizations, then the upward shifting of the cost fm>ctions con- 
firms the hypothesis that productivity of the worker is not keepiftg 
pace with money wage increases (i.e., real wages of the workers 
are increasing over time, hence the upward shift in the cost func- 
tions). This means, of course, that the real costs of production 
are increasing which will ultimately lead* to labor saving production 
techniques (e.g., shifting towards non-musical drama and away from 
• musicals, increased incidence of one-man shows). 

V (6) The Impact of General Economic Conditions 

on the Income ' Gap 

Only four pf the models- -Non-Prof it Theater, 
Opera, Symphony, and Ballet- -were^ estimated from sufficient data 
to explore the impact of general economic condition on the size of 
the income gap (i.e., expenditures minus revenues). General eco- 
rti)mic conditions are represented by coordinations of eleven separate 
variables. Each of these va-riables and its association with, or 
influence on, the income gap for each of the four art forms is dis- 
played on Table 37. 
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TABLE S7: 



IMPACT OF /ECONOMIC AND POLICY VARIABLES ON THE INCOME GAP 
FOR SELECTED, ART FORMSl/ 




\ 



Economic or 
. Policy 
\ Variables 




>bn-Pr#it 
■ fheat 
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* Opera ' 



Symphony 



' B 



Ballet 



—^Income gap is definl 




total expenditures minus total. revenue 



ERLC 



175 



201 







Most 6£ the variables listed on Table 37 influ- ^ 
ence the income gap* mainly through the revenue side. The hourly 
compensation in the private non-£orm sector (a proxy for money and 
real wages of employees of the four art forms) (CHMPHR) is 
positively associated with the in'^ojner gap, in each instance by lead- 
ing directly to increased costs of production (expenditures) . 
Indirectly, of course, increases in this wage index will lead to 
a reduction in revenues via a reduction in the equilibrium output* 
level. 

Those economic indicators operating on the 
income gap primarily through the revenue side, do so through either 
earned income or grants and contributions; A good example of the 
former is an increase in per capita di^sposable income (YD) which 
consistently reduces the iijcome gap by increasing attendance and, 
therefore, earned income; whereas a good example of the latter is 
an' increase in cthe average p^rsorial tax rate (t) which also con- 
sistently reduces the income gap, but through an increase in con- 
tributfons. The only other gfeneral economic or policy variable 
whi<ih consistently impacts 'on the income' gaps of all .four art forms , 
is this year's appropriations, (BNEA) . The higher this^year^s appro- 
priations, the Iqwer the income gap. .This is be,cause of the direct 
effect that the Arts Endowment has ok Federal grants . . 

Counterbalancing this positive effect of the Arts 
Endowment appropriations; however, is the positiv^e impact of last 
period's appropriations on the income gap for all art forms except 
Opera. This year's regional grants awarded to three of fhe art forms 
are reduced as a result of l^rge Arts Endowment appropriation in the 
previous year (BNEA This, of course, is because regional grants 

are viewed as s.ubstitute for Federal grants^for art forms other than 
Opera. 

The income gap for Opera is influenced differently 
than for the other three with respect to the Standard § Poor's Common 
Stock Price Index (SPI) . Most art forms face I reduction in the 
income gap as stock prides increase through increases in contributions 
that is, as the wealth positions of potential contributors increase, 
the size and likelihood of contributions also increase. The suggested 
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positive impact on the income , gap for Opera is not based on statis- 
tically significant findings, however, and^ therefore ' is more sug- 
gestive of no impact, at all for this art fprm. 

None. of the remaining economic or policy vari- 
ables have , suggested income gaji impacts for all four art forms. ' 
For example, both the unemployment rate (Um) an"d the violent crime 
fate (Crnf) are §een to influence the income gap only of ^ Non-Pro'f it 
Theater. In both instances , the impact on the income gap is posi- 
tive. Both are deterants to attendance and indications of revenue 
losses; ^ 

For both Non-Prof it Theater and Opera the income 
gap is seen to decreas,e as the price of substitutes (i.e.,, reading 
and recreation) (PS) increase, because the relative price of attend- 
ing these art forms declines as a result. At the same time, the 
income gap for Opera increases as the price of complements (i.e., 
transportation) (PCI) increases , because the tota.1 price or cost 
of attending thereby increases. 

^ ,Most of the, models also included measures of the 
Gross' National Product (G^^P) iand changes in the Gross National 
Product (PDGNP) which were generally found to negatively influence 
some types of grants. This would give, the misleading impression 
that, as the economy prospers, the income gap of thfe arts and cultural 
organizations would increase. (Zertainly, some positive influence 
•would be present through grants ,>ybut the overall influence on the 
income gap would also have to consider- the negative impacts of 
personal disposable intome arid 5tock prices (as well as others) in 
order to fully as.certain the net imj^act. Unfortunately, the models 
are not sufficiently precise at this time to deduce the combined 
impacts with certainty. It can be said with a high probability, 
however, that the impaqt on the^ income gap"*"of, increasing Gross 
National Product is negative for all art forms. For this reason, 
the. direct impacts of both variables are not presented on Table 37. 

J). Recommendations 

This project has accomplished eagh of its three main goals. 
Full-scale conceptual models were constructed for each of seven 
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separate art forms, all known data were acquired and put in machine - 
readable form, and these data wete applied to each of- the conceptual 
models./ In view of the state of available data, the estimation of 
the models can be regarded only as preliminary to further data 
acquisition and full model estimation. It is only after such data • 
become available that models can be sufficiently estimated to be 
used for ^forecasting purposes. In the process of accomplishing the 
several goals of the project, several conclusions ^ can be drawn 
relative to the direction that future efforts should ta^e, if any' 
are to be taken at all.,?^ . - 

Clearly, th,e rpreliminary efforts at model estimation were 
fruitful in terms of describing accurately a large part of the 
behavior of the various organizational ,types. Further, this work 
was very encouraging, in that it held out the promise that full- 
scale estimation, resulting in fine-tuned forecasting models,, could 
be completed successfully provided that adequate data were made" 
available. The results using the American Symphony Orchestra 
League data support this conclusion. Even thougK the data elements 
were sparsd and the editing primitive relative to the Ford Founda- 
tion data, the fact tha^ the time series covered was much longer 
produced superior results fon Symphony compared to those obtained 
from using the Ford Foundation data. Thus, it is expected that 
increases in both the number of time series observations and the 
number of variables included in the data set (i.e., the develop- 
ment of data Ijases vrtiich conform to the specification of the concep- 
tual mpdels.and which provide enough observations to produce sta- • 
tistically meaningful results) will, with a high probability of 
success, produce Qconome'tric models which are suitable for simula- 
tion and forecasting. • 

' The spetific steps to be undertaken relative to the creation 
of adequate data bases have already been coveted in detail in 
Section IV. In summary, the acquisition of data for each^ of the 
art forms is possible, although with varying levels of required 
effort. The mqst fruitful approach would.be to complete the edit- 
ing (in- the tradition of the Ford Foundation) of the extensive 
data set already acquired by the American Symphony Orchestra League, 
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This is an outstanding data base, but it requires substantial edit- 
ing to make the observations compatible, * 

The second most fruitful approach' is to extend the Ford 
Foundation study on all x)r a subset of the organizations included. 
A fefw ttorp years of these data ^properly edited by the Ford Founda- 
tion) would*greatly enhance the model estimation effoyt. O^f course*, 
the linking of other data sets with the Ford Foundation data, base 
should also be eixplbredy but the effort to link the Theater Com- 
munications Group data was not very successful. Many variables 
were exclpded and many others appear to be incompatible. Whether 
extensive editing would be sufficient to permit such linking is 
unknown to Applied Management Sciences in the absence of first-hand 
.knowledge. . • • C - „ 

Considerable work should be done to generate additional For- 
. Profit Theater data and must be done ; to generate sufficient data • 
op Museums. With i minimum of effort one could- substantially 
imp^rove the For- Profit Theater data by. extending the' effort of 
-Dr. Moore, investigating the availability "seating capacity • data, 
by acquiring wage structure data for Broadway artists, and by 
exploring such data deficiencies aS attendance, secondary sources 
of income, and production by company. An attempt w^ made^jto con- 
struct a time series for Museums, bul^he editing required proved 
,to be beyond the resources- allocated to the project study. It is 
felt, however, that the core o£ an adequate Museum data base can 
be jieveloped through such an effort, and it is sure to be more 
cost-effective than duplicating the cross-sectional approach of 
Museums IJ.S.A. Such data may be useful' to other researchers for 
othef programs, but they are of limited usefulness in generating 
forecas ting-models. Accordingly, it is £elt that resources should 
be allocated to other tasks in the future. 

Lastly, implicit in the above recommendations is the Abandon- 
ment of the Box-Jenkins trem modelling approach. Even though 
the above data , recommendations apply equally as well to this 
approach as to behavioral modelling and even t^Cugh Box- Jenkins 
trend modelling will produce forecasts superior to .those of other 
trending techniques, the complexity of implementation and the 
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expert judgment required therein obviates the primary purpose for 
its use. It will not prove to be an effective "s.hort-cut" method 
for generating short-term forecasts "tompared to simulation models. 
As a matter, of fact, once, an econometric model has been f ine"^uned ,~^' 
the generation of both short- and long- term forecasts can be con'* 
^verted to a series of purely mechanical tasks that can easily be 
un<|Lerta|^n by one unskilled in econometric techniques when computer 
facilitieSN are available. • ' * . ' " . 

With these points in mind, Appli.ed Management Sciences is 
enthusiastic about the potential for success in developing fully 
estimated econoihetric 'models once the appropriate data have been 
acquired^. Certainly, there has been nothing to this* point in the 
analytical effort to indicate that such an effort would not be 
successful. To _ thereon trary, the empirical results have repeatedly 
confirmed expectations Ibased both on economic theory and the conver- 
sations witl\/the expert consultan;tj|* The models as conceptualized 
are essentially correct and only await the necessary data to realize 
their fi^l* potential . . . 




— ^Of course, this^will require some additional allocation' of 
* resources to data gieneratipn and model estimation activities^ 
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'APPENDIX A 



SUMMARIES OF PREVIOUS POLtOY STUDIES 



» 

A. Baumol, William and Bowen, William, Performing -Arts - The 

a Economic Dilemma , The Twentieth Century Fund, Ne\j\ York, 1966 



1. ^ Summary 

(1 a. Intentions/purpose ; 

"The central purpose of this study is to explain the 
financial problems of the performing groups and to explore the 
implications of these problems for the future of the arts in 
the United States." CPage 5) 

b . Model and Findings ; 

The authors present the following conclusions: 

' • The "cultural boom" while a reality is an exaggera- 
tion. Per capita proportion of disposable income 
spent on the arts has been almost constant for they 
period 1929-63. 

• The typical audience at professional performances 
is not representative of the population as a whole. 
It is characterized by -a higher than average educa- 
tion and income. 

"The most remarkable finding is that audiences from 
art form to art form are very similar. ... All 
exhibit an extremely high level of education ... 
and there is a consistently high level of income..." 
(Page. 84) . 

• The forces that led to the current economic crisis 
in the performing arts are still in operatio^ and 
are expected to increase their intensity. 

• The authors emphasize the nature of the technology 
of thrf performing arts in analysing the crisis. . 
"... From an engineering 4)oint oftview, live 

' performance is technologically stagnant." (Page 164) 
The problem is the small productivity improvements 
that are possible in the service industries. Thus-, 
as productivity increases per unit of labor are 
achieved in the other sectors, with the corres- 
ponding wage increases, the relative income of 
artists would decline. Obviously, the artists 
demand wage increases that would protect their 
relative income standing. The granting of any 
raises above the productivity increases, negligible 
^ in this case, leads -to an increase in costs and a 
^ ■ , worsening of the crisis. 
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; The other side of the issue is demand for the 

I performing arts. .The problem here is that the 

; price of admission faces restrictions as far as 

j ' changes are concerned: 

/ art organizations are not inclined to t^ise 

' their prices, "on moral grounds," 

the demand foiT^rt is elastic, " 

coinpetf^ion from the mass media. 

) . ■ ■ ■ . , , 

Critique - 

a. Omissions ; 

The authors did not develop a general model or one for any 
of the subgroups. This would have aided in analyzing the 
forces that operate in the performing arts'. The Jack of a^y^ 
model stand^s out given the large amount of data colTected for 
the study. \ There is, however, an attempt to study the cost- 
function foV orchestras and its resemblance to the U-shaped 
average cost curve. • * , . 

b. Comments ; 

t . - ' 

The study was a follow up on' Thomas Gale Moore' s , The 
E conomics of. The American Theater . It expanded the analysis 
to non-profit theater, orchestra, cfpera, dance, ... etc. The ^ 
data draw on Moore's study. Variety magazine. Playbill Survey, 
The Best Plr/s, Twentieth *Century Fund audience survey, ... 
etc. • . , 

List of Varinables; . . ' 

Number of companies and performances for opera 
1941-42 - 1963-64. . , 

Number of shows , average attendance and number of 
performances fpr Broadway, 189l9 through 196,9. 

d ». . . , ■ • 

Number of productions of 'performances of f -Broadway , 
'1953-54 - 1964-65. 

Major orcheitra data on the length of season i number 
of concerts paid concerts and attendance, 1937-64.. 

A survey .of audience characteristics. . . 

Indices of top Broadway ticket .price>-> including tax, 
1927-19'65. ... 



1) 
2) 

33' 
4> 

5) 
» 6) 



7 



7) Indices of major orchestra ticket prices, 1928-64. 

8) Attendance for (11) major orchestras and the Metro- 
politan Opera, 1947-65. 

9) Number of performances and length of run for Broadway, 
1949-50 - 1963-64. 

10) Individual philanthropic contribut ions', 1917-72, 
aggregates! ' ' 

\ 11) Individual and corporate philanthropy, 1917-1962. 



\ 



'Other data wer^ presented, but the above were singled 
out as the more^elevant data for our purposes. 
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B. Benedict, S, Economics Survey of th^ Arts, Council on Foundations. 
. Inc, 4/10/75; 9/25/75; mfnd 

1. Summary ' " ^ : 

a. Intention/Purpose ' 

The goal of these studies was to. identify longitudinal 
trends in performing arts organizaticr.s . This is difficult within 
the short time frame of the three surveys, (1972-76) 

b. Models and Findings • 

There was no model presented as rjepresentative of the 
behavior of any organization. Findings were limited to very short- 
terra descriptions of upward trends in expenses. 

2. Critique ' , . 
a. Omissions " • 

Aside from the lack of an organized models the sample 
used was entirely too limited. Only about 30 organizatipns 
were surveyed fver the time span of the data. Th^^s "study was 
closer to a crass -sectional investigation -han to a time series. ^ 

List of Variables 

• Sample: 5 commercial theaters, 4 ballet, 8 museums, 
- 5 operas, 9 symphonies, 3 performing arts, 
assorted community arts centers, festivals. 



Time frame: 197271976 

• Total expenses ^ 

• Earned income 

• Unearned income 



b . Comments 



The gross aggregate earning and expensed figures relegate 
this study to being a purely descriptive one. No causative links 
may be identified from this data. . 
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C. Globerman, S, 8, Book, S.H, 

"Statistical Cost Functions for Performing Arts Qrganizat ions' 
Southern Economic Journal . 4/74 

1 • Summary 

a . Intention/ Purp o si 

This paper addressed itself to twomajor goals: 

^ • An attempt to identify cost-output relationships for > 

performing arts groups ** ' 

• Identification of any economies of scale present in 
the industry 

These efforts were aimed at identifying manners- in which 
performing arts organizations might minimize their deficit ^between 
production costs and earned revenues . 

b . Model and Findings 

1) The authors* hypothes^is is that production costs are' 
affected by five classes' of variables;-! 

■ ^ - ' J \ 

m Quantity of service units ^ 

,41 Product, mix and diversity 

• Service quality 

• FactOT price levels 

• Institutional preferences 

2) , • When measuring service unit quantity for performing 
' . arts, it i^' obvious that increased numbers of per- 
formances will increase cos.ts ' • ' 

II The-authors state, tjyat highsi: variance in the type 
of performance (i.-^. - increase repertoire, greater 
\numberof diversified talents required) will^ neces- , 
sarlly increase costs 

' # Higher quality ""levels required for diversified product 
mix will. exhibit itself in higher iijput prices 

• ' Factor prices are stated to be functions not only 

of quality, but of regional differences as well.^ ^ 
The authors, noting the high mobility of artists,' 
view factor price differences as quality differen- 
tials 
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• More' estal)lished organizations need pay less atten- 
tion to their long-run average cost curves. This 
reflects its6l£ in higher production costs^ greater 
product diversity and fewer economies of scale. 

3) Variables used:. , ^ ^ 



• Total costs (c) 

m I of performances which are classified as "main" . 
performances as a proxy for product mix (M) 

r Audience \size per performance as a proxy for quality 

(A) ' '\ 

m Length of season - (L) I proxies for 

• Age of organization (Y) J institutional preference 
4} Data sources: 

• All data was obtained from mail -out surveys sent 

to 23 members of the Ontario Federation of Symphony 
Orchestras aiid from gr-ant applications to the Canada 
Council ' ^ 

. . ... 
5) Statistical Techniques: \ 

• Separate OLS estimates were run with this data on 
33 symphonies and 27 theatre groups for 1971-72 

.with the following results: 

for symphonies: 

c » -76772.81 + 1S171.18Q - 58.47Q^ + .61 

(3.37) C-2.34) CI. 92). 

+ 86153. 13M + 330. 29A. + 85926. 93 L + 7666. IIY 
C3.03) C2.35) C2.84) C1.47) 

■ N - 33 • . " .730 F = 15.34 

for theatre groups: 

c = -44923.54 + 35163. 07Q - 209. 21Q^ + .403Q^ 

(2.55) C2.86) (3.48) 

-85.66A + 15753. 05Y + 49236. 89D 
' , ^ ' (.'89) (1.34) _ (2.18) 

N = 27 = .871 F =25.86 
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6) Findings: 

• For symphonies, the authors find that lowest 
average cost occurs at about 115 performances. 
V Fbr theaters, the corresponding number was 210. . 

c. Conclusion . 

The authors contention is that funding should be used 
primarily to increase touring performances of established 
organizations rather than for funding of new groups. This 
allows for lower average cost per performance as well as 
de(j:reasing the necessity for more diversified performing 
seasons. 

Critique 

• While the authors did address their initial statement 

of purpose in seeking some economy of scale in the per- * 
forming arts mtftket, there is serious question as to 
whether the specification of their model has brought 
them to this goal. There *are several drawbacks: 

1) The presence of a negative intercept in both equations " 
indicates that this model is only a good approximation 
within a small range of the data. There is serious 

" doubt as to whether this model?can resemble the average 
cost function over any wide range 

2) Single equation estimation in this case must bias 

the coefficient on the number of performances as there 
is evident multicollinearity among the exogenous 
Variables - , 



Hilton, Anthony, "The Economics of the Theatre," 
Lloyds Bank Review , No. 101, July 1971. 



Summary 

a. Intention or Purpose; 

; An examination into the causes o£ the financial problems 
of the theater industry. Examines issues such as pro^ 
ductivity in the theater^ audience composition, ticket 
pricing policy, salaries and w^ges, ownership, and govern- 
ment subsidies. 

b. Model and Findings ; ^. 

None * 

c . Conclusions ; K 

• One of the major causes of the increasing financial 
problems of theaters (both profit and non-profit) is 
the lack of gains in labor productivity, since the 
number of actors required to perform a play does not 
change. Hilton makes the statement that "it is this 
change in cost relationships between services and . 

^manufacturing that is at the root of the theatre *s 
problems. " ^ 

• Another part or the problem, according to the author, 
is the changing composition of theater-^goers , The 
aydience for straight theater is comprised mostly 

of highly educated, high- income people. Despite the 
fact that the audience is getting more well-off a 
corresponding iq^crease in theater revenues has not 
been evidenced, 

• Hilton points out the failure of theater owners to 
recognize the highly inelastic nature of the demand 
for plays. Although there is some price discrimmi- 
nation in the fbrm of higher tickef price?^ on week- 
ends, Hilton argues that prices cquld be increased , 
even more' in instances of high demand for a parti- 
cular ^production. ' ' ^ 

• Hilton argu<5s that the preseAt' over-supply of actors 
in the fielci is unnecessary,' and suggests that the 
number of new entrants into the profession' should be 
reduced. "... compulsory registration of drama schools 
the imposition of certain standards of tuition and a 
ban on the employment of non-graduates might provide 
a starting point." 
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• Finally, Hilton addresses the question of jgovetn- 
ment subsidies to the theater industry, "The whole 
question of subsidy, whether or not it is desirable, 

Jepends in the end on value judgemeiits of the type 
of! ...welfd^^e economics." 

2. (fritique: ^ 

The article is limited to a descriptive approach to the • 
financial problems of the theater. The insights provided by the 
author were interesting and beneficial, but a more rigorous approach 
to the subject would have been more helpful. 

<^ ■ . . 




Martin, Elsie Myers, A Study of Financial Support to the 

Performing ArtSi," Master's Expository Paper, Curriculum in 
iDperation Research, University of North Carolina, Chapel 
Hill, July, 1975, ^ 



1. Summary ^ » 

a. Intention or-ji^rpose : 

The. author undertook a search for a, quantified 

relationship between the deficit and contributions, looking at 
,a selected sample of art groups in 1969-70-" CP.9> She makes 
the assumption that "... a deficit is the motivation for contri- 
butions." CP. 9) 

b. Model and Findings : 

Contributions per capita (CI) were given as dependent 
on the accumulated" per capita gap (GAP): 

CI » aGAP^ ... (1) 

The author accounts for governmental (GOV) and foundation (FND) 
grants as follows : " 

CI =,aGAP^edCGOV).fCFN^) . ...(2). . 

This last equation was redefined so that those who receive 
(GOV) havev - • 

CI = aGApVCGOV)/ i -...(3) 

and those who receive (FND) have: 

CI - aGApVC^ND) . ..(4) 

Finally, the author modified her model so **^t^t is basically 
equation (1) but with an adjustment in the dafa. This adjustment 
. is by accounting for (GOV), (FND) and the endowment income in 
(GAP). This gives us .a variable t.^AP4) which is the explanatory 
variable for (CI): . , . 

■ CI = aGAP4^ / ' 
' ' 0 < a <1 and ok b4 1 , •• ' » ^ 
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Theater: ^ 

When regressing (CI) on (GAP) , (b) was found to be not sig- 
nificantly different from one. This suggests that "... contribu- 
tions are increasing at the same rate as the accumulated gap..." 
(P. 25) The 'equation states that about, one-half of the gap is 
covered by contributions. 

As grants and endowment income are accounted for, the value 
of (a) rises to approximately two-thirds. This suggests that con- 
tributions cover two-thirds of the gap. The value"\>f (b) remained 
not significantly different from one. 

Opera: - 

The values of (a and b) were smaller ^or t^he opera in com- 
parison to the theater, put both were within the limits for the 
model. * 

Symphony: 

The values of (a and b) were larger t^an the c§se for the 
opera, but when compared to the theater, the values. for (a) were 
close, while (b)''was smaller. ' 

c. { Conclusions : 

The models estimated lead to the following conclusions: 

• In the case of theaters '^ . . the ratio of con- 
tributions to the deficit remains constant (P. 37) 

** « • ■ * 

• In the case of the opera ^\ . . a constant pro- 
portion relationship was not evident from the 
regression analysis.^. (P. 37) 

• The case for symphonies .differs from the above 
two as no statistically acceptable equation 
was found for all symphony data. However, within 
a limited range of contributions., the results are 
acceptable." (P. 38) 

2 . Critique 
'a. Omissions ; 

An analysis that. relates the results of two types of 
beiisLvior lacks, th^e explanatory pqwer of a model that deals' with 
the structural relationship?, ' We; cannot 'understand the factors 
alfebtinig contTibutions' by merely' studying the demand for them. 
It was necessary to study the cost of soliciting these contribu-s 
tions, the structure of the financing of the relevant institutions 
and the deficits incurred over time. 
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b. Crit ical Comments : ^ ^ " 

In addition to the omissions mentioned above, the 
author biased her study by her sample selection. She stated that 

companies which could support themselves without contribu- 
tions were, considered anomalous organizations and removed from 
the sample/* (P. &) This is the case since even these companies 
receive Some type of contributions and 1;Jieir deletion from the 
study overstates the role of the deficit in explaining contribu- 
tions. A. 
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Moon, Robert 

"The 1975-76 Concert Season: ^ Prediction" Association of 
College, University and Community Arts Administrators, Inc. 
Falli 1975 - . 



Summary 

a, Intention/Purpose 

The goal of this study was to develop a series o£ pre- 
dictions regarding the revenues, costs, quantities and 
makeup *of arts petformances in the 1975-76 season based 
upon past trends. 

b. Model/Findings 

1) No initial hypotheses^ere^p resented > 

2) The reason given for this presentation was a growing 
concern for the future of certain art forms in the 
college, university and non-profit market. 

3) The variables' from the survey data are as follows: 

• Number of performances 

• Total fees foi^rtists 

• Total other direot costs . 

• Program types 
Theater 
Instrumental 
Chamber music 
Contemporaty dance\ 

Symphony ^ ^ 

Opera and Choral » » 

iSLZ Z; ^ ' ^ * ' ' ■ 

Folk / * ^ ^ ' ^ 

. Modern, 

wRock' ' ' 

Ballet 

Ethnic Dance 

r . 
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*'Big Names" 
Vocal Recitals 

\lnst Ration Type 

Cotlege and University 
sj^onp^of it . institution 

Region, (9 groupings) . ^ 

Student Enrol Iment 
less than 3000 
3000 - 4999 
5000 - 9999 
10,000 - 19,999 
20,000 plus 

• Education Level , 

2 year ' ^ . 

4 year ■ 
. 4 year plus graduate 

• Public vs. Private 

• Sources of Budget 
Tickets 

Student fees ,^ 

State agencies - 
NEA . 
Academic .funds 

Indifridual /Corporate Contribution.s 
Menibership' 
Conimun,:|ty Government' 
Tuition 'Income ■ , 

The source of all of these data is, a series of six surveys 
of colleges and non-profit institut^iohs dating from 1965. 
It is assumed at this point that the data are consistent 
in scope and definition across these surveys. 

4 
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5) other , than simiTDe tabujatioiis , no statistical techniques 
of any import anck were used. 

6) The findings o£ this study consist o£ a series of 
projections, which are listed below. 

» 195 institutions will present 3,515 performances 
that cost $12,015,119 in artist f^es m 1975-76. 

Average fee/performance is $3418. 

• 195 institutions will spend $4,014,923 in other costs 
or $1237/performance. 

• Average t6tal cost/performance is $4,655. 

^ • 195 institutions will spend $16,030,042 in direct 

« costs for 3515 performances. ^ 

• Average fees increased 37.8% from 1974-75 to 1975-76. 

• Other costs increased 24% over the same period. 

• Three year increase in total costs has been '66.7%. 

• Vocal recitals are down. 57%, symphonies down 3'3% 
from 1974-75 to 1975-76. 

• Over the same period, theater up 34.8%, contemporary 
' dance up 36.1% . 

• In subscription sales, 40% report increase, 15% 
report decrease. »' 

c. Conclusions 

As a simple data collection procedure, there were no specific 
conclusions drawn. 

Critique , ^ 

As far'as data collection is concerned, this study appears to 
hive Len JeLonably successful, though i^^^^^^f f^,^?,5%f f 
as to whether or not aggregated "other costs- is useful as a 
variable! ft Sould havl been preferable to have more information 
oji tHe type of costs. 
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Q. Moore, Thomas Gale, The Bconowics of the American Theater ^ 
Duke University Press, Durham, N,C,.. 1968 ~" 



1. . Summary < . 4 

' ' ' / * t 

f . . ■ 

a. Intentions/Purpose ; ^ 

'*The purprose o£ the study, (is) to discover the 
piresent state of the American professional theater," (Preface) 
This knowledge will be used in making projections of the 
future state of the theater. . 



b» Model and Findings 



• . . .no reason to believe that rates of prpfit 

have declined for investment in Broadway pro- 
ductions/' (p. 21) 

• A slight ' increase in Broadway attendance took 
place since the mid-thirties 

• "A substa,ntial increase in dramatic activity" 
has occurred off -Broadway since the. war 

• The quality of jJlays has improved over time 

• Income elasticity of demand for t'he theater 
appears to be unitary 

• "As per capita wealth continues to ilse and is 
reflected in increased income, we fcan predict 

a proportional grow'th of attendance on^ Broadway, • 
a smaller jump in the amountjspent on comple- 
mentary goods and services, .and a still snf^iler 
rise in the price of ticket^ bought . " (p, 91) • 

• Price elasticity ^seems to be less, than unitaty 

• ticket prices should be raised thus increasing 
revenue * : o . 

• Rules that govern pricing should be repealecyv 
or modified so that the theater can adjust its 
pVices to changes in the market.' , • 

jz. Projections ; / 

• An increase' ih*^ the nurtber of ^howa and attendance 
s.ho^ld take place following the removal of the 
10% federal ticket tax ^ 

• The price of admission is not expected to show 
a, long-run decline 
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growth in atten4ance for Broadway will 
continue to be slow due to the modest responsive- 
ness of attendance to income changes, the increase 
in ticket prices and the increased cost o£ 
transportatidn 

• As personal income increases , we would expect 
a rise in operating costs and ticket prices 

/ m The road is in a state of decline 

• Resident companies have increased their nmnber 
since Wprld War II, but, the potential for 
further growth seems small 

• , Summer stock seems to be "the strongest branch 

of the theater outside New York,"' 

2 • Comments : , " 

Moore's work is a thorough study of the American 
theater. He supports his analysis with data that is also 
valuable in^ ponstruciing^ models of the theaters* He 
presents a model for attendance, shows and costs of production. 

\ ' ' ^ 

List -of Variables 

- — . — -- ■■ s 

1. Total production, performances, productions 
still running a^ end of season,^ average number 
of performances during the season. Of f -Broadway, 

" 1955-54 - 64/65. ' 
» '• 

2. Average p'roduction costs for selected seasons 

3. . Average weekly operating income and expenses 

for selected seasons 

4. Operating and production costs for selected seasonis 

t' 5. Playing weeks$ gross revenue and number of shows 
for the road and Broadway 1948-49 - 1965-66. . 

6. Subsidies for the arts for selected cities for 
operating expenditures tor 1959. 

7. . Broadway productions- for 1919/20 - 1964/65. 

• "S. Number o£ shows playing during an average week 
for 1926/27 - 1965/66. ' 

■ ■ 

9. Estimaited averstge February weekly attendance 
for 1926/27 - 1965/66 . 
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10. Box office receipts for 1924/25 - 1965/66 
'11. Top asid average ticket prices • 1926/27= 1965/66. 

12. Average run of shows opening during season for 
, . 1927/28 - 1961/62. 

13. Total Broadway shows and performances playing 
during season for 1927/28 - 1963/64. 

14. Theaters and performances per theater for 1928/29 
1963/64. • • 

15. Average total costs 'of major items for plays 
opening during selected seasons. 

,. • o . " 

« 

■a 

0 



J 
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National Conwittee for Cultural Resources 
National Report on the Axts • 
October, 197.5 " 



Summary , - . ' 

a. , Intention/Purpose 

This report stated three basic objectiyes.: (1) To diagnose 
the present health - or lack of it - of arts organizations, 
. ' (2)' To determine regional differences, if any, and, (3) To 
seek facts which may form a basis for national policy of 
support for the arts . 

b. Model and Findings 

1) Hypotheses - The essential underpinning of this study 
" ' " is the contention that while interest in the arts^and 

attendance at arts programs have increased dramatically 
over the past several years, the costs of these programs 
have risen even more dramatically, forcing these or- 
ganizations into -an "income gap." 

21 Tlie basic rationale for this hypothesis is the fact 

that, even in the face of increased interest in^the arts, 
programs have' had to be curtailed or cancelled due to 
rapidly -rising costs. The reason stated for this 
^ situation .is that the performing arts "are, of necessity, 
labor-intensive and cannot shift to more capital intensive 
• production techniques in. the face of higher labor costs. 

; 3) Variables used in the survey include the following: 

■m Total expenditures "for a performing arts institution 
for a i.ar - ' 

• Total per<£ormances/year 
Number of employees 

• ■ Number, of non-paid volunteers . « ■ 

Level of . earned income from ticket' sales , sub- 
.! script ions, etc. ° , . 

• Income from private contributions. 

• income 'from investment arid corpus endowment income 

• City, County, and State aid 
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• Federal grants and appropriations 

• Number of programs considered but not implemented, 
number of operating programs, and number of programs 
dropped due to lack of funds, 

4) All data were obtained from questionnaires from 433 
nonrprofit arts and cultural institutions, which were* 
differentiated by region of the country, (North, 
South, East, West), type of art ;eorm (Visual arts, 
performing arts, other), and size (small,, medium, large). 

5) Statistical techniques were limited to simple tabulations 
across the above variables. 

6) The evidence shows that, including programs which were 
desired but not undeftakerf, revehue f^lt. short of costs 
by about 14* and this income deficit is erowine over time. 

c. Conclusions 

This study reaches 3 basic conclusions: 

1) The growth of funding-for arts institutions, must come 
mainly from broad-baSed local support. 

2) 'State aid should amount to no less than 10% of the 
required funds of • arts organizations within the state. 

3) Federal aid should amount to an additional 10% of funds 
, required throughout the liation. ^ 

Critique 



Omissions 



Within the scope described for this study, there were no 
significant omissions. The study addressed alL of the 
originally stated purposes. 



b. Critical Comments 

The attitude of this study to^^ard the value of perf ormi-n^ ' 
arts organizations and the demand for their services is 
understandably self-serving. The wording consistently used 
to describe the shortfall of revenues with respect to costs 
followed the same pattern; 
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"In order to meet the financial needs of arts or- 
ganizations, (agencies) should provide ... funds 
needed by arts organizations." - - 

This equation of the ccjiicept of "need" and the concept' of 
"deinand"**^is typical of analysis derived from 'a position of 
vested interest. From this standpoint, this study failed 
to provide^ evidence, that the current number of arts and 
cultural programs were inadequate in the face of na'tional 
demand. 
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I. National Endowment of the Arts, Opera . - 
Washington, D.C, 

!• Summary 

a. Intentions/Purposes ; 

The compilation and analysis of data of a survey dealing 
wxth "•..organizational and employment patterns, programming, 
attendance, and levels of income and expenditures for the nation's 
largest dance companies." (Preface) 

b . Model and Findings : 

No model is presented. The findings are limited to a 
presentation of the results of the survey. 

Conclusions ; 
None. 

Critique ' , 

a. Omissions : 

The study did not present a model for the analysis of the 
collected data. 

h , Comments ; , 

The study fulfilled its purpose of compiling data for 
various, aspects of dance companies. It failed to a^^vlyze the 
collected data and limited itself to the reporting aggregates. 
The failure is. due to the lack of a general model which would Tielp 
^ in presenting expectations as well as observations. This unfulfilled 
part of the study would have been valuable in dealing with policy 
questions. 

List of Variables in the tPancel Data 

1. General data as to year of establishment, incorporation, 
••.etc* 

2. Home performances :- capacity of theater, price of tickets, 
• • • etc • 

3. Tour performances: audience composition, fees, ... etc. 

4. Residencies: fees received for services, some cost items. 

5. Type of production: new productipns, revivals, ... etc. 

6. Staff expenses. 

7. Dancers: compositfon by sex, rehearsal time, salaries, 
. • . • e t c • 

Q • A • 2 2 • 
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8. School operations: activities related to dancing and 
whether they are or are not for profit. 

9, Expenditures: salaries, travel expenses. 

10. Sources of income: earned income, contributions and 
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J. National Endowment for the Arts, Opera , 

Washington^ D.C, , June 1971 " _ " . 

1. Summary " • 

a. Intentions/Purposes : 

. . , 

The compilation and analysis of data of a survey dealing 
with '...organizational and employment patterns, programming, 
attendance, and levels of income and expenditures for the nation's 
opera companies." (Preface) 



b . • Model and Findings ; ^ 

No model is presented. The findings are limited to a 
presentation of the results of the survey. 

c. Conclusions: • ^ 

None 

2 . Critique . 

a. Omissions: 

The study did not present a model for the analysis of 
. the collected data. 

b. Comments ; 

The study fulfilled its purpose of compiling data for 
various aspects of opera companies. It failed to'^analyze the collected 
data and limited itself to the reporting of aggregates. The failure 
■ - IS due to the lack of a general framework which would help in 

presenting expectations as well as observations. This unfulfilled 
part of the study would have been valuable in dealing with policy 
questions. . * . 

List of Variables in the (Opera) Data 

• - ■ - y 

^ ^ 1. f^eneral data as to the year of establishment, incorporation, 

• • • etc • . 

, 2. Home performances; capacity of theater, attendance, price 

of admission, ... etc. 

3.^ Tour performances: length of tour, audience composition, . 
•••etc* 

^ 4. Staff expenses: artistic, administrative and technical staff. 
5.. Performers: full-time, part-time, salaries^ ... etc. 

6. Expenditures and costs. 

7, Income data. 

- A.-24 .. 
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National Research Center of .the Arts, Inc. 
Study of State Art Agencies : A Summary Report 
Conrtucted for NEA, l97G " y 

1 . Summary 

ft, Intention/Purpose ; ^ 

The goal of this study was to provide State arts agencies 
with a block of data from which more informed policy 
decisions could be made by each individual agency. This . 
goal was to be implemented by data collection reflecting 
the sources of funding, expenditures, and internal 
structure of each arts agency. 

b. Model and Findings : 

No specific hypotheses Were initially proposecl. The 

sole purpose of the study was data collection land assessment 

From each State arts agency, the following variSDies were 
collected: 

m Sources of funds 
State 

Federal (NEA) . 
Private and corporate contributions 
Local ' government 

• Funding of Associated Foundations 

State 
Federal 
Private 
Lpcal 

• Expenditures 

/. > Arts and Cultural Organizations (broken down by 
media and type) 

Other organizations (schools and public broadcasting) 
Individuals 

Other (agency expenses) 
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• Secondary Recipients (arts organizations will often 

support other organizations or individuals j in this case 
these data are unreliable as these organizations were 
not interviewed directly) . 

•Distribution of Expenditures by Art Form - . 

Music - 
Theater 

. . Dance ■ ^ 

... Combination of Arts 
. . Visual Arts ^ * . 

.. -Ptrb lie Media ' 

Literature \ 

Other Art Forms / " 



. Non-art humanities 




• Type of Activity Assisted (program support, salaries, 
touring expenses, etc.) . i 

• Source of Funding initiation and period of funding 

• Demographic data on State agency personnel. 

These data from fiscal year 1974 were from que'stionnaires 
completed by 55 State and Territory Arts Agencies. 

Statistical techniques were limited to simple tabulations. 
As a result, the findings stated in this study were 
limited tp descriptions of the tabulation results ♦ 

c. Conclusions 

Conclusions in this study were limited to entireily subjective 
statements regarding* future trends in funding and 
expenditure. 

2 . Critique ^ 

a,b Omissions and Critical Comments 

With respect to the initial statement of purpose, there 
were no omissions. However, the usefulness of this study 
must be limited by the fact that, it is not time series 
data. Statements regarding chsinges in funding level and 
distribution in the future cannot be taken too seriously.. 



/ ' • " ■ 

— . ^ ■■■/.-■■■, ■ 

Related Studies 

v. 

No related studies on similar Vid^riables of State Funding 
are known at this time. NEA dc^es publish yearly reports 
regarding their funding of arts and cultural institutions 

These studies may all be used: in conjunction. 

/■ 

. ■ / ■ 
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National Research Center of the Arts, Inc . , A Study of the 
Non-Profit Arts and Cultural Indust ry of New York State, 
iitudy No. A002, March 1972 ' ' 



S.ummary 
a. Intention oj^ Purpose: 




The statAd aim of the study was given ^s "...an indus- 
try looks at the arts organiza^ions and cultural institu- 
tions of New York State. ...(They) are viewed from the 
perspective of employers of capital and labor, purchasers 
of goods and services and producers of a valuable service 
product benefiting many levels of society. " (Preface) 

The study divides the state of New York into six 
regions : 

New York City 

New York City suburbs to mid-Hudson 
Upper Hudson to St. Lawrence 
^Southern Tier East to Central 
S^thern Tier Central to Finger Lakes 
Southern Tier West to West 
Aggregates are presented for each of the regions. 

Another breakdown is by size of operating budget. The 
grouping is as follows: 

• $5,000-49,900 

• $50,000-249,999 
•' $250,000 and over 

The breakdown for organizations is as follows: 

• Performing Arts 

.. Music, theatre, dance, presenters 

• Visual Arts and Museums 

.. Visual arts groups, museums, arts councils 



t 
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The areas o£ analyses were : 

• Income gap 

• Manpower 

• Management 

• Production and services 
0 Costs to the consumer 

• Future of the industry 

The survey was conducted for a sample of 589 organiza^^ 
tions from a population o£ 3000. The fiscal year surveyed 
was 1970-71. ^ 

,b . Model and Findings ; 

The following is a summary of the main findings; 

• An income gap exists for 54% of the organizations 
surveyed. 

• Earned income is the major source of income for 
these organizations followed by private donations 
and lastly by public' gran(^£. 

• Artistic personnel received^stie largest propor- 
tion of personnel expenses. AJiministrative per- 
sonnel received the second largest proportion 
except for museums where they received ^he largest 
proportion. 

• Most organizations offered reduced rates based 

on age or membership. In addition, free admission 
was offered by all at one time or another with 
some organizations eliminating the admission fee 
altogether. ■ * 

• The majority felt that goyfernmental subsidies , 
should be increased. ^ 

Cn Conclusi ons ; 

No conclusions were offered. 

Crit i que , 

.4 ft 

a. Omissions ; 

The study did not set up a model to explain its find- 
ings. It did not analyze its findings. It also missed the 
opportunity of using cross analysis. 
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b. Critical Comments : 

The study is a survey of non-profit organizations at 
a point ift time. It does not present changj^s in the organ 
izations over time. 

The s^tudy i$ highly aggregated with the smallest unit 
of analysis being one of the 'six regions in the state. 
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M.- Poggi, Jack, Theater in America; The Impact of .Bcx)nomic Torces i 
1870 - 1967, Cornell University Press, Ithaca, New York, 
1568 - — : 

1. Summary 

a. Intention cor- Purpose ; , 

Th6 study of the market organization for commercial and 
noncommercial theater over the period 1870 - 1968. 

* 

An analysis of. the economic forces that led to growth 
and decline of various groups within the theater such as the 
touring groups and Broadway. , 

b. Model and Findings : 
None 



c. Conclusions : 

• ■ *s 

Th'; monopolization of commercial theater that was achieved under 
the Syndicate and the Shubert brothers was weakened by 1956. Poggi 
suggests that "...some measure of open competition Tn theatrical' 
real esiate*^ emerged from this year on. Cp,26) 

The theater developed during this period as follows: 
centralization of production, ^'division of labor", "standardization 
of product" and "growth of control by big business" (p 26). 

The. decline of the road is viewed as "...the beginning of a 
general and apparently permanent decline that did not become 
evident on Broadway till the late ipZO's." Cp33) The road 
productions were faced with a cost increase. This led to pressures . 
for a larger percentage of the profits, which cut in the local theaters 
take •In some cases the result was the closing down of one-night o 
'stands where costs were higher than revenue in many instances. 
The squeeze on revenue was due to the emergence of competition 
from the movies, the increased mobility, autos, and the enter- 
tainment role of radios. ^ ^ 

Broadway experienced its boom period J.n the mid- twenties . Prior 
to that a constant increase in activity took place and a definite 
^ de^cline occurred following 1925-26 season. The |hoom is given as 
a result of: ' 

4. 

1) the theater being more entrenched in New York and the major cities, 

2) increased ur bani zat-ioiL-, 

3) the fMjstwar prosperity especially iJt non-rural areas. 

• ' . A.31 ' 
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The teasons above also account for the time difference in the 
decline of the road and Broadway, 

The decline of Broadway is attributed to ^he increase in costs, 
risk and ccittpetition from the movies. The main factot seems- to ' 
be the movies which presented a competitive product at a lower 
price. Movies also attracted some of the top talent: in the 
theater once talkies were introduced. Given the increased cost, 
theater could not compete successfully with movies. 

The noncommercial theater was one approach to lower costs. 
Production costs were small and the theaters were often converted 
structurei^ that lacked many of the features found in the commercial 
theaters. The turnover was high and financial difficultTes were 
the ru^le. ' ^ ' . ^ . ' 



The Off -Broadway movements gained strength due to* the 
limited opportunities in th.e existing commercial tTieater, The costs 
of production were minimal since actors did not always receive pay. 
Prior to 1952 "Everybody did everything" (p. 192) but this* blianged 
as actors' pay become eqi^ity minimums , directors , designers and 
authors received higher percentages, salaries or royalties. Off- 
Broadway experienced a declijje^ s^imilar to Broadway's. Costs and 
risk increased and Poggi suggests that, the low price, of foreign 
films might have been the other source of a squeeze that contributed - 
to the decline. Currently it "...appears to be a miniature Broad- 
way, useful to the larger theater as a barometer of changing ' * 
trends in drama and as a testing ground for new actors and directors." 
(p. 194). ^ ^ • ^ • 

Off Off-Broadway emerged as a revolt against the new conven-. 
tionality of Of f -Broadway . It has maintained its free^iomlsy keepitig 
its costs at a minimal level "Technically , everybody ite an amateur, 
(p 199) It, undoubtedly, will' face^ the choices that wete faced by 
Off -Broadway of freedom verses growth. 

The resident -/theater movement has not been succesatul. Its 
accomplishments were considerable in the sixties compared to the 
previous fifty years. It provides avenues fo* vario/s segments 
of society to let theifiselves bcj heard. ^ ' 

2. Critique . , ' 

» 

a. Omissions : 

The title stated that the impact of economic forces on the 
' theater will be^stuHied, but the study failed to quantif^^ such 
an impact. ^ 
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b. Critical Comments : 

The 'study limited itself to a descriptive approach to the 
issues. Its analyse.s were relevant but ^would have been more 
helpful if some quantification, where possible, of the 
relationships w'as attempted. This would be beneficial to both 
the theater industry and the policymakers. 



The study is valuable in understanding the theater, its 
various- components and the economic- forces that led to the 
growth and decline of each. 
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N. Schwartz, R,A. 

"Personal Philanthropic Contributions" 

Journal of Political Economy, 11.12/1970, pp. 1264-91 

1... Summary 

a. Intention/Purpose 

Schwartz goal was to incorporate philanthropy into 
traditional utility theory and separate that portion of 
philanthropic activity which is truly altruistic from that 
which luay reflect motives of ultimate personal gain:. ' 

b. Model and Findings 

• Schwartz assumes that the utility of the contributor fU^) 
^?a? function not only of his own personal consumption 
11 rrB? ® consumption of another individual as ^ 

1. ■ = U^(C^, c'') and u'' » u''(c'') 

.He measures donations from a-»-b as and y^ and y'' 

are incomes before the donation has Laken place, then 
he makes two statements. 

. 2. D^'' = y^ - = C, - y^ 



'b 

3. C" » (y^ + y°3 - 



b _ /-..a , ..b> „a 



Statement 3 is, in effect, the equation of a budget 
constraint -under the assumption that there exists a 
unitary price for giving," or that income transfers 
are cos-tless. We know that tax" rates affect the price 
of giving and would result in a .ion- linear constraint 
but he Ignores this complication. 

From equations 1 and 2, he arrives at the following: 

4. duy,„ab - dU-/,,a . dCy^a . duy,,b . dc"/ ,„ab 

From this equation (assuming a unitary price for giving) 
the criterion for continued donation must be considered ' 
to be: 

5. duV'^j^b ^ dU^ 
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The variables Schwartz used are the following: 
D is constant dollar donations 

P is the ratio of the price of giving relative to 
the price of consumption 

y is the constant dollar sample income 
s 

Y i^ the constant dollar average level of 
° national income 

t i-s a trend variable 

i^ a dummy for WWII . 

is a dummy for the years before the presence of 
the standard deduction. 

6 

All of the variables (other than the WWII dummy) were 
from various editions of IRS' Statistics of Income , 
Personal Returns . 

Schwartz proposed an analytic relationship of the form: 

6. D = DCP, Yg, Yq) 

Differentiating 6. While holding Y^ constant, Schwartz 
arrives at: 

7. dD (dD/dp) (dP) ^ (^^YdYjcdYs) 

This can be adjusted to an equation in natural log form: 

8 . ., dD/D = (n„p ) CdP/P) * ( J ^dY^/ Ys) 

From this basis, Schwartz estimated the following 
equations: 

b, b -b t b d b d 

9. D = aP Yg ^ e ^ e e and 

b b,-=* . b, b t .b d, b d 
10. D = a P ^ Y3 ^ Y^/ e e ^ V e 

Regression coefficients and price and income elasticities 
are calculated from these equations. 
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Regressions were run for three separate income classes. 
From these results, donations appear to respond inelast- 
-ically to price, own income and non^sample income. 

Schwartz concludes that donations appear to react 
normally to changes in income and price. This being 
the case, it would be difficult to judge the effects 
of a change in tax rates upon the rate of giving as 
price and income effects Hjicfve in opposite directions. ' 

que „ 

As Schwartz points out; price, ownincomi, and non- 
sample- income are all likely to move over time in the 
same direction. As a result, it is likely that some 
of the estimated coefficients are biased. The con- 
sistency of the qualitative results, however, tends 
to lend credence to Schwartz's results. 



Q. Seaman, Bruce, A,, ''The Pattern of Performing Arts Financing," 
Urban Economics Workshop, June 2, X976, 



1* Summary " 

a. Intention or Purpose : 

The author studies the private-government contributions 
and grants mix for the performing arts* This is based on modeling 
the behavior of each of the two groups and, the, factors that in- 
fluence its contributions and grants. 

b , Model and Findings : 

The private gr/iups, acting as utility maximizers, have 
to allocate their income among various commodities and services. 
They can also affect the behavior of governmental organizations 
so that subsidies are provided to the producers in order to lower 
prices. The incentive for such behavior by private groups is 
dependent oh the difference between the private and public price 
of giving. The private price (Pp) is given as: 



P^ =: (l-t^)Cl-mf) + CbVBp)m^ 



where ; 



P^: the private price of contributing by the ith 

household 

t^: .the marginal tax rate faced by the ith household 

mni the percentage of a dollar received by an arts 

organization that is piaid by a government above 
the metropolitan level 

bVBp: the ith household's share of the federal or state tax 

The price of having the local government make the grant or con- 
tribution on behalf of the household is : ' ' 



= Cl-tj)[l-m£)bVBL] + CbVBp3mf 



where : 



P^: the price to the ith household of having the local 
^„ government make the contribution 

b^/By : the ith household's share of the -local tax base 
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The -remaining variables were explained above. In 
general, we can compute the difference for (P and P^.) as follows: 



Pt. - Pa " CI " ^)[Cl-t)(l-m)] 

Since ^<l, we expect [(Pp-Pg3>0], This implies that 

there is a net gain to private groups when the governmental agencies 
provide the grant. This Teads to the formation of a "pressure . 
group"' to obtain the grants. 

The author goes on to discuss the externalities from 
having performing arts institutions in a given location. This 
leads to modifications in the behavior of the firms in the area. 
Thus, we should expect these firms to contribute on two accounts: 

• The managers maximize their own utility by some 
form of contribution to the pt-rforming arts . 
institutions . . 

• The firm's prof it -maximizing behavior might lead 
it to contribute to the arts organizations since 
it can benefit from the externalities generated by 
these organizations. 

c. Conclus ions : . 

Seaman concluded that, "In general the results are 
mediocre.' (P. 38). This referred to the relationship between 
grants and Contributions from a given source, or the ratio of 
such from two given sources, and the following set of , variables : 

• income distribution measures for the area, 

• educational attainment measures for the area, >, 

• measures of externalities from the performing 
arts institutions in the area, and 

• grants by the NEA to the institutions .in the area. 
2 . Comments : 

The s'tudy begins with the assumption that the price of the 
product in the performing arts is less than its average cost. 
Therefore, grants and contributions must be forthcoming in order 
to produce. Three sources of such aid are given: private,, govern- 
mental and business. Private groups "lobby" for governmental sub- 
sidies to the extent that they can shift the cost of *their own con- 
tributions to the rest of the population. The same is true for 
business managvers who also contribute in order to maximize the, 
external it dj£js/of having these institutions in the area. 



There is an absence o£ the role^of managers o£ governmental 
agencies as utility maximizers. In addition, the governmental 
agencies might in turn try to modify the behaviot of private and ■ 
business groups and consequently their contributions. This might 
suggest a complex of lags which would complicate the analysis. 
These lags might be institutionally determined, such as legislative 
lags, or due to the operatirons of the ecoivomy, such as the exter- 
nalities. = 
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APPENDIX B 

* EQUATION ESTIMATES FOR ALTEBNATIVE 

A. Introduction specifications for each model 

The procedure employed in arriving at the "best*' equation 
specifications (i.e., those appearing in. Section VII of the study) 
started with the development o£ separate conceptual models for 
each of the separate art forms. This model conceptualisation 
served two purposes. The first was to. reduce the set of potential 
explanatory variables to a manageable number. That is, out of 
<$.he universe of variables available to the researcher, economic 
theory and knbwledge concerning the institutional assignments for ^ 
each art form were combined to define that set of variables which 
vould encompass those factors likely to influence the behavior 
of the art form under consideration. 

The second purpose of the modelling effort was to indicate 
whiqh variables or measures of phenomena are likely to be alter- 
natives. Clearly, the conceptual specifications of Section V 
include alternative measures of the same factors* The c'hoice be- 
tween these measures is an empirical issue. 

Therefore, a series of regressions was conducted for each 
behavioral equation in which alternative measures or combinations 
of measures were put to the test. Information from ofie regressioi- 
regarding the reactions of coefficients to the introduction and/or 
removal of selected variables or groups of variables was usrd to 
further modify the specification. This process was quite involved 
for each equation, and was largely based on statistical issues, 
having previously used economic theory to define those variables 
or sets of variables eligible for inclusion. 

The empirical results presented in this Appendix for each art 
form represent key points in this iterative process. They are 
ordered for easy presentation and thei^^ order do^s not necessarily 
represent the order in which they were generated. Obviously, time 
and space do not permit a full er5cplanation of the sequential pro- 
cess used to arrive at each and every equation. Rather, the key 
milestones of 'this process, a/ given by the estimates included 
in this Appendix, will provide sufficient information to the inter 
ested reader. 
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Finally, it must be emphasized that, in no sense^ can the 
procedure used be categorized as a random or stochastic process 
o£ attempting every comb i,nat ion of variables for a given equation. 
Beside this fact that the project resources would not permit such 
a process, the set of potential explanatory variables was defined 
by economic theory and the choice among alternative measures of a 
particular cause was accomplished by using standard, statistical . 
procedures. 'O ■ ' 

B. Appendix Tables 

■■ . . * . . ■ '''.„• ' . ■ 

TABLE B.l: THE VARIABLES USED IN THE DEMAND FUNCTIONS 
FOR THE FOR-PROFIT THEATER MODEL 



Variable Description 

p The price of admission (total revenue 

for the given period/total attendance / 
.for the period) 

PC2 Consumer price index for services less 

rent,, 1972 = 100 

PS The consumer price index for reading and 

recreation, 1972 ='^100 

Tr A trend variable, the last two digits 

' for the year of the data 

Um Unemployment rate for whites , ^proxy 

for the rate of unemployment f^ir^he 
typical theater audience 

Y Per capita disposable personal income 

in 1958 dollars 



25} 

3.Z 



tmiM B.2; ESTimTED AVERAGE FEBRUARY ATTENDANCE FOR ALL SHOWS -- For-Profit Theater^' 







Y 


PS 


Urn 


Tr 


rc2 




Constant 


R o 


Nijiuber of c. 
Jbservatioi):^ 


00 


J 


-10.8167 
, (-1.6292) 


.0734 
(1.6469) 


-T.2281 
(-.2989) 










111.1566 , 
(2*1846) 


,5211 


50 


Yes 


2 


-17:3927 
(-2.5807) 


.0324 
(1.4577) 




7.8754 
J1.9791) 








167.7845 
. (4.1254) 


.3797 


18 


No 


3 


-12.4084 
(-1.4801) 


.1063 
(1.3772) 


-2.1404 
(-1.0) 


9.9124 
(2.2172) 








173.7737 
(4.2269) 


.4240 


18 


No 


4 


-14.0808 
(-1.4854) 


.0639 
(.5065) 


-2.3645 
(-1.0412) 


8.9425 
(1.7427) 


i.9632 
(.4333) 






172.0085 
(4.0327) 


.4329 


18 


No 


5 


-19.4815 
(-2.3144) 


-.0066 
(-.0723) 




6.8911 
(1.4748) 




.6634 
(.4389) 




206.6949 
(2.1079) 


.3888 


. 18 


No 



\^ ^The values enclosed in parentheses^ are^^tiie t statistics;oR is the unadjusted coefficient of multiple determinatiq|i; 
CO column indicates whether or not the dochrane-Qrcutt method was used in the estimation, 

JABLE B.3: ESTIMATED AVERAGE FEBRUARY AUDIENCE SIZE PER PERFORMANCE FOR ALL SHOWS -- For-Pro£it Theater-'' 



Hiiuation 


P 


Y 


PS 




' Tr 


PC2 




(bnstnnt 


r2 


N(w4)er o£ 
[)bscrva lions 


a) 


1 


-1.0296 
(1.6615) 


.0028 
(.8066) 


.0381 
(.6348) 








\ 


' 15.8713 
(3.6.W)) 


.3997 


31 


No 


2 


-1.8954 
(-3.0880) 


.0028 
(1.3893) 


f 


.6011 
(1.6587) 








21.37.52 
f5.77Q7) 


.4179 


18 


No 


3 


-1.6973 
(-2. 1570) 


.0058 
(.7937) 


-.0851 
(-14233) 


.6821 
(1.625,4) 








'21.6132 
(5.6009) 


14258 


18 


No 


4 


" -2.0905 
(-2.452dj 


-.0042 
(-.3715) 


-.1377 
(-.6746) 


.4540 
(.9841) 


.4616 
(i: J 3.10) 






21.1982 
(5.5276) 


*4813 


18 


No 


5 


-2.4013 
(-3.2837) 


-.0066 
. (-.8325) 




.3627 
(.8936) 




.1607 
(1.2236) 




30.7994 
(3.6154) 


.4780 


18 


^Jo 



— ^The values enclosed in parentheses are the t statistics; is the unadjusted coefficient of multiple detennination; 
^ri column indicates whether or not the Cochrane-Orcutt method was used in the estimation. 258 
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TABli: B.4: KSTIMATEI) AVI'RAGO FEBRUARY WBHKLY ATTliNDANCH FOR PLAYS -- For-Profit Theater^ 





1* 




PS 


Urn 


Tr 


VC2 




Constant 


»2 
K 


NiiHi)er of 




I 


-9.2774 
(-1.4062) 


.0195 
(.6685) 


-.5016 
(-.9668) 


^- 




<^ 




133. 7408 
(4.1005) 


.184«S 


C; 


NO 


2 


-14.1841 

(-2.0536) 


-.0116 
(-.4733) 




-1.1716 
(-.2753) 








179.4558 
(4.1(J18) 


.3339 


1 o 


NO 


? 


-5.0558 
(-.9545) 


f» 

.1575 
(3.6133) 


-4.9901 
(-4.1448) 


6.3989 
(2.2619) 




O 




206.4631 
(9.6343) 


.6940 


1/ 




4 


-8.3930 
(-1.4442) 


.0846 
(1.1254) 


-5.0319 
(-4.4446) 


4.8581 
(1.6020) 


2.8206 
(1.1311) 






£llb .oo/o 

(10.2191) 


7991 




1 C9 


5 


-4.0J47 
(-.6532) 


.0765 
(2.6931) 






-3.1725 
(-3.2948) 






141.S719 
(4.9945) 


.3733 


37 


No 


6 


-8.5183 
(-1.2471) 


. .0257 
(.7017) 


-.2516 
(-.2489) 




-.7042 

(-..2900) 






137.8808 
(3.8168) > 


.1870 


31 


No 



— The values enclosed in piarentheses are the t statistics; R is the unadjusted coefficient of multiple determination; 
CO column indicates whether or not the Cochrane -Orcutt method was used in the estimation. " ' 

'lABLl; li.5: ESTIMATHI) AVERAGE FEBRUARY WEEKLY AiTiiNIlANCE FOR MJSICALS For^ Profit Theatoif^ 




Ui|iiatlon 




Y 


PS 




Tr 


1H2 




Constunt 


8^ 


Number of 
Observations 


00 


1 


-.5542 
(-.1393) 


.0244 
(.6880) 


.6651 
(1.1051) 










-13.8041 
(-,4161) 


.6529 


30 


Yes . 


2 


1.0625 
(.2515) 


.0378 
(1.7444) 




6,9423 
(1.8346) 








-23.8546 
(-.6758) 


.4693 


18 


No 


•3 


-.2991 
(-.0670) 


-.0173 
(-.2827) 


1.5689 
(*9613) 


5.2604 
(1.2589) 








-39,2362 
(-1,0102) 


" .5045 


18 


No 

25 S 


4 


-.2489 
(-.0533) 


-.0247 
(-.2690) 


1.4604 
(.7470) 


5,0427 
(1,0589) 


,4217 
(.1120) 






-39,8106 
(-.9774) 


.5050 


18 


No 


5 


-.9386 
(-.2342) 


.0478 
(l.iSb7) 






.4342 
(,3197) 






-26,0986 
(-,8048) 


.6384 


30 


Yes 


6 


3.5792 
(1,0802) 


.0946 
(3.3042) 


2.2475 
(2.5145) 




-5.0630 
(-2,5166) 






-6,3384 
(-.2325) 


.7216 


31 


No 



secflBP^' 

^ J . J A.U 



_ es||[|p§re Him t.^m^^ 



. thflMiadjiifed (fliieicMpi o^MpltiigBilet 

wA<; ii«;ed in the estimation* 



a 



TABLE B.6: 



THE VARIABLES USED IN THE MODELS FOR NON-PROFIT ART ORGANIZATIONS EXCLUDING 

MUSEUMS y ' 



\ 



td 
en 



Variable 



A 

A A 
ATPR 

AU 

BNEA 
HTPR 

CAdv 



CPr 
Cm 

Cty 
ACty 

OSF 
DSFR 



OF 
GFn 



Description 

Annuatl total ticketed attendance 

Annual change in total ticketed attendance 

Ratio of profits after incoine taxes ^o stockh6lders' 

eqqity for all manufacturing corporations 

Percent seat capacity filled - ^ 

Average gross weekly earnings for manufacturing! 

1972-1.00 

Annual appropriations by the National Ikidownent for 

the Arts to various prograitts and agencies 

Ratio of profits before income taxes to stockholders' 

'equity for all manufacturing corporations 

Annual total operating expenditures less the costs 

of fund raising' 

Annual fund raising costs and fees 
Gonpensation per hour in private non- farm sectors, 
1972-1.00. Wages and salaries of enployees plus , 
contributions for social insurance and private benefit 
' plans. Also includes an estinjate of wages, salaries, 
and supplemenUl payments for the self-eirployed 

Annual total local ndngovemraent contributions 

Violent crime rate for the U.S. per 100,000 inhabi- 
tants, offenses 6f murder, forcible rape, robbery, 
and aggravated assault 

Total seats available main season and other 
Change in total seats available — main season and 
other ' 

A dumy variable for the years 1965-66 through 
1970-71, the years the Ford Foundation Synphony 
Program was in' its matching funds stage 
Balance of the suiplus-deficit fund at the 
end of the year 

Hie ratio of the surplus-deficit fund to the 
operating budget 
Annual federal grants 
Annual foundat ion grants 

Gross Natiaial Product in billions of 1972 dollars 



Variable 



aGNP 
GR . 
LOS 
NC 

NCA 
NPL 
^OG 
P 

PDA 

PDGNP 

PS 

PCI 

*PC2 

Q ' 

Sbr 
SB 

SPI 

t 

Tr 

Um 
X 

YD 
YET 



ERLC 



1/ 



Al 



^ ...^ ^ 

1 monetary values are in 1972 dollars. 



Description 

Annual change in GNP h\ billions of 1972 dollars 

Annual totiil local government grants 

Aggrogpted length of seascm for the sample in weeks 

Annual total operating oqienditures net of total 
unearned income (grants, contributions, and corpus 
earnings used for operations). 

Annual toul operating expenditures net of total 
unearned income per ticketed attendee 

Nuniier of players in the 17 synphony orchestras 
(ASOL) 

Piange in total governmental iinJ foundations 
grants 

Average realized price of admission' 
Percentage, change in annual total attendance 
Percenuge cliange in the gross national product 
Consuner price index for leading and recreation, ^ 
1972*1.00 

Ccmsunor price Index for transportation services, 
1972-1.00 . . 
Consimier price index for services less rent, 
1972-1 ,00 

Annual total ticketed performances 

Change in annual total ticketed performances 

Annual total of subscriptions purchased 

Stockholders' equity for all manufacturing corpor 

ations in billions of 1972 dollars 

Stondai^ 5 Poor's common stock price indexes, 

(500 stocks) (1941-43 - 10) 

Average tax rate, ratio of the receipts of th^ 
federal, state and local government to the National 
Income 

A trend variable, tJw last two digits for the year 
of the data 

Unemployment rate for vdiites 

Annual seating capacity expansion factor 

Per capita disposable income in 1972 dollars 

Total disposable income in billions of 1972 dollrirs 
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TABU; B.?: ESTrMMB) AVERA(]E UllLIZATION RATR -- All Nor- profit Art Organizations Excluaing Museiansr-' 



1/- 



ON 





















YD 


PS » 


PCI 




Cty 


Q • 


Ccm 


vixr 


Constant 


2 


1 


20.S894 
(2.0838) 


-0.0176 
(-1.2906) 


-253.7579 
(-2.0189) 


252.8815 
(2.0056) 


'•15.3863 
(-2.1029) 










117.8572 
(4.4778) 


.6608 


2 


5.8417 
(1/1129) 


-0.0135 
(-2.4869) 


-95.5663 
(-1.5352) 


199.8026 
(3.9063) 


-6.7900 
(-2.6794) 






-0.1172 
(-4.1750) 


o 


88.4835) " 
(7.0740 


.9651 


J 


-10.6377 
(-2.1898) 


-0.0077 
(-0.9393) 


31.4862 
(0.6304) 


135.4252 
(1.8449) 




0.00000183 
(0.9674) 




-0.2145 
(-2.7997) 




52.5391 
(3.5225) 


.8908 


4 

1 


1.1417 
(0.3635) 


0.00372. 
(0.3282) 










0.000556 
(0.2520) 


-0.0288 
(-1.0507) 




60.4559 
(3.0263) 


.3542 



^ 1/ Tlie values enclosed ^r. parentheses are the t statistics ;• is the unadjusted coefficient of multiple determination. 

' 1/ 
TABLE B.8: ESTIMATED ANNUAL TOTAL TICKETED ATTENDANCE -- All Non-profit Art Organization«i Excluding Museums- 
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Equation 
Numb&f 


P 


YD 


1 


-134099.75 


-317. 5349 


(0.4807) 


(-0.3157) 


2 


-1197602.0 


1507.4731 




(-1. 7640) 


(0.r.510) 


3 


-180353.0 


-1295.4619 




(-2.3610) 


(-0.9989) 


4 


923504.9375 


3234.6265 




(-1.6001) 


(4,1875) 


5 


-907635.1875 


3715.0264 




(1.4437) 


(2.. 0724) 


6 


156520.8 


427.8560 




(■0.57JI) 


(0.7164) 



PS 



16692085.0 
(1.0587) 

4018256.0 
(0.5116) 



PCI 



2341394.0 
(2.0284) 



Urn 



Cty 



1.0942 
(3.6793) 



1119.4104 
(5.4866) 



1061.3340 
(5.5422) 



Cirni 


YDT 


Constant 


r2 


2261.0239 
(0.9285) 




1482049 
(.2^353) 


.9777 


-13559.5195 
{-1.0773) 




2498504.0 
(.5316) 


.85131 


-356.^0.7852 
(-2.9580) 




3886094.0 
(-1,6569) 

5492655.0 
(2.9779) 


.9882 
.8062 


-1835.4126 
(-0.3032) 




4292343.0 
(0,9675) 

288184 
(0.2390) 


.8097 
.9729 



26 



i^The values enclosed in parentheses are 



id 
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the t statistics; is the unadjusted coefficient of multiple determination. 
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TABLE B.9: ESTKvlATED TOTAL OPERATING EXPENDITURES NET OF FUND RAISING COSTS -- All Non-profit Art Organizations 
Excluding Museums 1/ 



Equation 
Number 


0 




CMrilR 














ConstnAt 




1 

2 ' 


"83567 
(-0.4718) 

12597.254 
(2.9294) 


5.5680 
(0.6667> \ 

8 


118432160.0 
(6.3908) 




1 










408797184.0 
(0.4361) 

.788S0096.0 
.(-2.2485) 


.8037 
.9730 



The values enclosed in parentheses are the t statistics ; R is the unadjusted coefficient of multiple determination. 
TABLE B.IO: ESTIMATED AVERAGE REALIZED PRICE PER TICKET SOLD - All Non-profit Art Organization^ Excluding Museumsi^ 



c:i|uation 
Number 


DSPR 


NC 


NCA 


NCA^j^ 








IT 






r2 


I 


-2.1083 
(-0.9444) 




0.6434 
(5: 0949) 




-0.2712 
(-1.2712) 










1.2177 
(1.6868) 


.9539 


2 


-1.6531 
(-0.7079) 




0.5263 
(5.7487) 










* 




0.8170 
(1,1870) 


.93.S3 


3 






0.6840 
(5.8248) 




-0.2389 
(-1.1468) 










0.7830 
(1.4234) 


• .9437 


4 


-10.0206 
(-2.0059) 






-0.8138 
(-1.689a} 


1.7167 
.(2.2289) 










2.6106 
(1.7962) 


.7987 


5 


4^.2419 
(1.0950) 


0.00000006 
(3.7127) 






-0.6870 
(-1.8241) 










2.2122 
(2.4700) 


.9224 



i'^The values enclosed in parentheses are the t statistics; R^ is the unadjusted coefficient of multiple determination. 
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TABIii B.ll: ESTIMATED ANNlj^ FEDERAL GRANTS -- All Non-profit Art Organizations Excluding Museums-' 



Hquafcion 
Number 


Q 


DNBA 


6NP 




' 1 

POGNP 










^ Constant 


r2 


1 




-0.0369 
(-0.2854) 




1.2631 
(1.7122) 


-5441338-0 
(-0.2855) 


0.S531 
(0.3348) 




• 




(-0.28S3) 




2 




0.1664 
(2.6824) 






-12577184.0 
(-0.5575) 


-0,8463 
(-0.4840) 








11790026.0 
(0.5402) 


.8516 


3 


-362.2905 
(-0.4611) 


0.1075 
(1,8992) 


7351.4414"* 
(1.2481) 














-2588175 
(-0.2948) 


.8984 


4 


-151.0 
(-0,1885) 


0.1561 \ 
(3.6376) 
















2468180 
(0.3031) 


.8667 



i/ The values enclosed in parentheses are the t statistics; R^ is the unadjusted coefficient of multiple determination 



TABLE B.12: E^IMATED ANNUAL GRANTS FROM REGIONAL GOVERNMENT AGENCIES 
Excluding Museums 1/ . 



All Non-profit Art Organizations 



Equation 
Number 


0 


BNEA^^ 


PDGNP 




-f—i 

GNP 


A 








Constant ^ 


' 2 


1 


-589.9973 
(-2.1103) 


0.0676 
(4.1202) 


-6115825 
(-1.9325) 


-0.0485 
(rO,2283) 












8707524 
(2.9904) 


.9679 




2 




0.0533 
(2,9144) 


-7771024 
(-1.6778) 


0.0419 
(0.1353) 




, -0.3587 
(-1.0589) 








6794274 
(1.7098) 


.9*410 




3 


-664.3662 
(-1.6762) 


0.0926 
(3.9032) 




-0.00564 
(•0.0164) 


-1300.58 
(-0.8221) 










10385472 
(2,2534) 


.9412 




> 

4 




0.0540 
_ (3.5352) 


-7508392 
(-2.0553) 






-0.3407 
(-1.2587) 








6653485 
(K9972) 


.9416 




5 


-665.9216 
(-1.9981) 


0.0926 
(4.5542) 






-13lOl23 
(-l.?ft2) 










10405546 
(2.7043) 


,9462 





The values enclosed in parentheses are the t^tatistics; R^ is the unadjusted coefficient of multiple detemination. 
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TABLE B.13: ESTIMA.TED AIMIAL PRIVATE GONTRIBUTIONS -- All Non-profit Art Organizations Excluding Nfeiseums- 



U3 



B(|ua tion 
Number 


A 


CAdv 


t 


SB 


BTPR 


ATPR 


SPI 


CAdv^j^ 




Constant 


R 


1 


2.2250 
(1.0479) 


■J ".' 


1859637.0 
(3.2144) 








122293.0 
(1.0241) 


-2.1518 
(-1.1387) 




-72697744.0 
(-4.3512) 


■ .9457 . 


2 






440284, q 
(0.3502) 


267031.8125 
(1.7550) 








-1.9858 
(-1.2625) 




-633755.%. 0 
(-S.1703) 


.9444 


3 






7820393.0 
(8.0596) 




630869.8125 
(1.9303) 






-1.1317 
(-0.7687) 




-85127312.0 
(-5.1087) 


.9485 ' 


4 






2911176.0 
(8.4644) 






1189610.0 
(2.2011) 




-1.1557 
(-0,8345) 




-90034496.0 
(-5.3720) 


'.9544 


5 






2214449.0 
(4.6749) 








144982*6875 
(1.2227) 


-1.2590 
(-0.7392) 




-62418880.0 
(-4.5705) 


.9308 


6 


2.6193 
(1.2483) 




2083163.0 
(3.8691) 










-2.3596 
(-1.2498) 




-74487568.0 
(-4.4^12) 


.9315 

J* 


7 




0.5161 
(0.2014) 


2375970.0 
(7.3639) 












• -1 


-57380768.0 
(-4.4530) 


.9025 

o 


8 






2672299.0 
(9.4420) 




647505.0 
(2.0569) 










-81077232.0 
(-5.3126) 


.9424 


9 


\ 




2759893.0 
(9.6910) 






1213896.0 
(2.3085) 




. o 




-85843296.0 
(-5.5098) 

• 


.9480 



The values enclosed in parentheses are the t statistics; is the unadjusted coefficient of multiple determination. 
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TABLE B.14: ESriMATED ANNllAl aWIWS BY RXWmTICNS -- All Non-profit Art Organizations Excluding Museums 



Equation 
Number 


A 


y 


DSFR 


Q 


DMM 


>% 

ACty 


DSF / 




• 


Constant 


n2 


1 




-7278909. 
. (-0.7254) 




106.9041'' ' 
(0.1434) 


3964650. 
(5,3345) 




1 

/ 

1 






11485297. 
(1.2734) 


.8844 


2 


4.0724 
(3.4463) 


-21028608.. 
(- 3.4463) 


8374874 
(3.5933) 




1949625. 
(2.9898) 




1 






-22017712 
(-2.0837) 


.9781 


3 


4.0737 
(2.9487) 


-17977328 
(-2.7151) 






1254780. 
(1.3165) 




.6023 / 






-24303248 
(-^1.8728) 


.9720 

a 


4 








1029.84 
(1.1027) 


4135485 
(6.6477) 


12476.03 
(1.8314) 








-5531670 . 
(-0.5449) 


.9^98 


5 




-25088976 
(-9.0964) 


67437968 
(9.6428) 


4285.87 
(9.3308) 


2497796 
(12.1932) 


4^ 


\ 






-13959027 
(-4.3383) 


.9964 



M y The values enclosed in parentheses are the t statistics; is the unadji^ted coefficient of multiple determination. 



' 1/ 

TABLE B.15: ESTIMATED CAPACITY EXPANSION FACTOR All Non-profit Arit Organizations Excluding ^fel^eums-' 



B(]\iation , 
Number _ 


Q 


PDA 


^^1 


AU 






i 

/ 

^ — 




Constant 


/ V 

ir 


1 




0.6934 
(3.3865) 














0.9683 / 
(93.0882) / 


' .6964 




2 


-0.0000019 
(-0.1625) 


0.7141 
(2.7312) 










\ 




0.9913 / \ 
(6.979B) 


,6984 




3 


0.0000045 
(0.2444) 






0.0109 
(1.0434) 










0.09162 
(0.12351 


.2389 




^ 4 








0.0119 
(1.3379) 










0.0727/ 
(0.1073!) 


.2298 


< 



y The values enclosed in parentheses aro the t statistics; R^ is the linadjusted coefficient of imltiple determination. 



ERIC 
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TABLE B.16: ESTIMATED ANNUAL FUND-RAISING EXPENDITURES - All Non-profit Art Organizations Excluding Museums- 



f, ■ • ] 












Equation 
Number 


DSPR 






DSF 


AOG 










Con^tant 




1 


9570114 
(.6013) 


.0227 
(.2845) 


-17.5706 
(-0.4145) 














917036.8125 
(.3617) 


.2818 


2 










.0307 
(.8481), 


.0259 
(1.1356) 








1568631 
^ (13.6179) 


.249^ 


3 




.01928 
(2730) 


-21.0758 
(-.6325) 


.05712 
(.6301) 












1042046.1875 
(.4634) 


.2846 



i/'TheWues enclosed in parentheses are the t statistics; is the unadjusted coefficient of multiple determination 



' ■ / • 1/ 

TABLE B.17: ESTIMATED SUBSCRIPTION SALES - All Non-profit Art Organizations Excluding Ntiseums-' 







































Equation 
Nuntbot 


P 


Sbr_^ 


Tr 














Constanfc' 




1 


728269.6875 
(2.4042) 


0.1531 
(0.5079) 


62269.2617 
(0.9828) 














-7048208.0 
(-1.8986) 


.9077 


2 


865956.375 
(3.2334) 


0. 3739 
(1.8640) 
















-3602785.0 
(-2.9476) 


.8898 


3 


1229797.0 
(5.7646) 


















-5113771. 
(-4. 8341) 


.8260 


4 






,83400.75 
(2.1120) 


75904.375 
(2.700ij) 












-6652904.0 
(-3.0066) 


.9058 


5 








123338.6875 
(5.9691) 




■ 








-2064553.0 
' (-4.0201) 


.8358 

(1 



i^Tlie values enclosed in parentheses are the t statistics; R^ is the unadjusted coefficient of multiple detennination 



0^7 9 
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TABLE B.18: ESTIMATED A\'ERAGE UTILIZATION RATE -- Non-profit Theater-^ 





P 


YD 




PUX 






Q 






Gonstcint 


If 


1 


5.5419 
(1,2162) 


-0.0103 
(-0.3259) 


-227.6960 
(-0.8835) 


202.0727 
(0.8515) 


-6.7642 
(-0.6611) 










144.0029 
(1.6209) 


.5763 


2 


0.4133 
(0.2094) 


-0.0211 
(-1.8193) 


-64.8597 
(-0.6565) 


337.47.S1 
(3.7536) 


-8.S339 
(-2.3161) 






-0.3101 
(-4.6242) 




55.1116 
(1.4824) 


.9638 


3 


5.5143 
(2.2986) 
















-O.OJLl 
(-1.5845) 


82.1189 
(5.7715) 


.5040 



— Tlie values enclosed in parentheses are the t statistics; R is the unadjusted coefficient of multiple determination. 



TABLE B.19: EST^MTED /VNNIJAL TOTAL TICKETED ATTENDAlCE -- Non-profit Theater-' 



ERIC 



Equation 
Murober 


P 


YD 


PS 


PCI 


Urn 


Cty 


Q 


Crm 


YDT 


Constant 


r2 


1 


-150079.5 
(1.81)50) 


750.3801 
(1.0904) 


9717458.0 
(2.2727) 










-10375.5781 
(-2.9658) 




-4646603.0 
(-3.1144) 


.9212 


2 


110576.1875 
(J. 017) 


776.8982 
(2.5703) 






-178809.125 
(-2.1133) 










119.^16.4375 
(0.1501) 


.8580 


3 


-42993.3125 
(-0.4230) 


921.0S«C^ 
(2.4903) 
















-456087.5625 
(-0.4863) 

\ 


.7312 \ 

\ 


4 


-28140.5703 
(-0.2236) 






-1292215.0 
(-0.5656) 








/ 


5226.7539 
(2.1011) 


80196. b25 
(0.1044) 


\ .7450 

271 


5 


64338.1719 
( 0.4551) 


862.6689 
(0.5918) 


4092599 
(0.4149) 


-3935199 
(-0.5255) 




.0319 
(.0406) 








-1194578 
(-.4925) 


.8580 


J 

6 


-82090.375* 
(-0.6442) 


97.6211 
(-.0837) 


5230575 
(0.7297) 


4037832 
(0.5922) 




.5573 
(.88p) 




-10603.8711 
(-1.9292) 




-3335476 
:-1.6056) 


.9504 


7 


-56876.422 
(-0.6203) 


1833.9124 
(2.7293) 












-3212.5386 
(-1.5627) 




-2608683 
(-1,6158) 


.8194 



^g§ie' WIB^s itBos^Ht;! P^PIitheMlarcMI; tfl^tisOBl; FMfe tlHnadpW^ed'liKfilfllt oMiltjpi deMlliiulM^. 



TABIJH B.20: ESTIMATED TOTAL OPERATING EXPENDITURES NET OF FUND RAISING COSTS -- Non-profit Theater^/ 



liquation 
Number 





q2 


CMPHR 














Constant 


r2 


1 


6016. %0 
(2.4860) 




34004096.0 
(5.4399) 














-40287104.0 
(-3.2014) 


.9157 


2 


- 1667 \ 782 
1-.229S). . 


1.9532 
(0.3126) 


33337744.0 
(4.6895) 














25893712.0 
f 0.1220) 


.9173 


3 


12537.118 
(2.0441) 



















50323072.0 
(-1.7928) 


.4997 



Tlie values enclosed in parentheses are the t statistics; R2 is the unadjusted coefficient of multiple determination 
w TABLE B.21: ESTIMATED AVEl^AGE REALIZED PRIC3: PER TICKET SOLD Non-profit Theater^/ 

CM 



























Equation 
Number 


DSFR 


NC 


NCA 


NCA 












Constant 




1 


-2.2577 
(-0.5888) 




0.7549 
(4.3466) 


t 


0.2521 
(1.2857) 










■^.0792 
(-1.1657) 


^ .9422 


2 


-17997 
(-0.4434) 




0.9096 
(6.8305) 














-0.8422 
(-0.8730) 


.9183 


3 






0.7273 
(4.6644) 




0.2414 
(1.3260) 










-0.7324 
(-1.0997) 


.9372 


4 


-1.9257 
(-0.4914) 


0.00000032 
(4.2071) 






-.2629 
(-.8755) 










0.7502 
(0.9369) 


.9390 



ERIC 



1/ 2 

'*'he values enclosed in parentheses are the t statistics; R is the unadjusted coefficient of multiple determination. 



TABLE B.22: ESTimTED ANNUAL FEDERAL GRANFS -- Non-profit Theater-' 



X/ 



























Equation 


Q 




GNP 




PDGNP 


A 






* 


Constant 




1 


-622;68d 


0,0836 


-5302.3671 


, ' . ■ 

"0.3941 












9798327 
r5,0269) 


^.9787 

/ 


C 


(0.4467) . 


2.0245 


(-0,4878) 














702750,2500 
(0,2628 


1 0.8259 


3 




' 0.0151 
(1.1591) 








0.8992 
(1.2042) 








■( 

-1526814, o/ 
(-0.8357)7 


,8237 


4 




0.0384 
(2.7337) 




ft r ill /* 

-0.5410 
(-1.0412) 


-3978992 
(-1.0169) 










mod iQn/ 
(3,0078) 


. ii.iiib 


S 




0.0262 
(3; 3482) 






-2535053 
(-0.6871) 










793597,188 
(3/6036) 


.7922 


6 




0.0380 
(2.6951) 




-0.3541 
(-0.7256) 




' ■ ■ ■ 








821791.75 
^ (3,3606) 


.7942 



The values enclosed in parentheses are the t statistics; R is thfe unadjusted 



TABLE B.23: ESTIMATED ANNUAL GRAt^S FRCM REGIONAL GOVERfWENT AGENCIES -- Non-profit Theater 



coefficient of multiple determination. 
1/ 



2. 



ERIC 



Equation 
Number 


Q 




PDGNP 


GR^^ 


GNP 










Constant 


r2 


1 


601.4162 
(1.8630) 


-0.005418 
(-0,4898) 

/ 


-4635097.0 
(-1.4864) 


-1,11967 
(1.3019) 












-2148383.000 
(-1.3924) 


,8241 


2 


448.0229 
(2.1946) 


0.0281 
(3.0571) 




-1.6738 
(-2.8627) 


2583.6145 
[-3.2241) 










1427243.000 
(0.94117) 


.9316^ 

27 i 




566.7468 
(1.5424) 


0.004419 
(0.4368) 




-0.82189 
(-0.9544) . 












-2362636.00 
(-1.3476) 


.6945 


4 


327.0073 
(1.400438) 


0.009516 
1,1913) 
















-1438039.00 
(-1,0655) 


0.6379 



Los 



|th( 



an 



MtisM; lis^ t4H^na(M^ed|ii|f£i(i|t^ cfi^atim degn^n^ 



TABLE B. 24: IjSTIMATED ANNUAL PRIVATE GONTOIBUTIONS - Non-profit Theater-^ 



Equation 
Number 


A 


CA<lv ' 


t 


SE 


BTPR 


ATPR 


SPI 


CAdv^j^ 




1 

Constant 


r2 


1 


0.8646 
(0.5522) 


3.5324 
(0.9689) 


896278.625 
(1.9295) 


-55141.2188 
(-0.9134) 












-16614493.0 
(-3,7016) 


.9250 


1 


-0.8919 
(0.8439) 


2.9407 
(0.9867) 


612680.6875 
(4U233/") 




124301.25 
(1.6011) 










-20884128,0 
(-4.1824) 


.9448 


3 


-1.0312 
(-0.9056) 


2.9323 
(0.9590) 


636229.8125 
(3.9978) 






221914.75^ 
(1.4961)/ 








-21571376^0 
(-3.8899) 


.9419 


4 


-0.2943 
(-0.3227) 


1.6090 
(0.5589) 


397059.9375 
(3.0482) 






i 


38081.7070 
(1.7801) 






-14b^8486,0 
(-4.1420) 


.9494 


5 




1.1559 
(0.5076) 


367868.8125 
(4.3321) 








?7458.3594 
(1.9406) 






-14301861.0 


.9481 


6 




2.2351 
(0.8374) 


477433.5625 
(6.2273) 














(-4.4641) 


onon 








(5.6449) 








(2.2744) 


■ 


■ 


-13184759.0 
(-7.6141) 


.9454 ' 


8 


-0-1976 
(-0*2678) 




34073Z.25 
(4.3366) 








42352.0430 
(2.1937) 


1.4021 
(1.0973) 




-13205842.0 
(-7.0451) 


.9581 


9 






472577.3125 
(7.8202) 




99421.0625 
(1.4949) 






1.0116 
(0.7286) 




-16777600.0 
(-5.2038) 


.9359 


10 






329056.0 
(5.5790) 








41237.4648 
(2.4240) 


1.3380 
(1.1813) 




-13141595.0 
(-7.8334) 


.9573 



i^The values enclosed in parentheses are the t statistics; R is the unadjusted coefficient of multiple deteimination. 



TABU-: B.25: EmMATED ANNUAL GRANTS BY FOUNDATIONS — Non-profit Theater- 



1/ 



Ei] nab ion 
Nusfiber 

I 

2 
3 


> 

A 


X 




Q 


DMM 




DSP 






Constant: 


r2 


0.3436 
(0.2385) 

-1.8507 
(-1.1979) 


-9241905.000 
(-1.1107) 

7703293.00 
(1.5566) 

2462387 
(1.0210) 


2905475,00 
(0*3459) 


1973.2360 
(1.774) 






-0.7851 
(-2.4513) 

-0.4302 
(-3.3910) 






-135S74 1.000 
(-0.5702) 

-2202905.00 
(-0.8778) 

-1296221 
(-0.5196) 


.8345 
.7828 
.7048 



TABLE B.26: ESTIMATED CAPACITY EXPANSION FACTOR -- Non-profit Theater- 



1/ 



CO 



Et|uation 
Numbei _ _ 

1 

2 
3 


Q 


PDA 




AU 










Constant 




0.0001085 
(1.5024) 

0.0001079 
(2.1123) 


.5386 
(2.6485) 

0.3959 
^1.9306) 




0.007265 
(1.8543) 










.9872 
(52.1279) 

0.3501 
(0.82S1) 

-0.1445 
(-0.3305) 


.5841 
*;34I 
.5822 




The values enclosed in parentheses are the t statistics; R^ is the unadjusted coefficient of multiple detennination, 
TABLE B. 27: ESTIMATED ANNUAL FUND .RAISING EXPENDITURES - Non-profit Theater^ 



er|c 



Equation 
Number 



OSFU 



-428492.625 
(-.6272) ^ 



CPr 



-1 



-0.0714 
(-2.8563) 



-0.06337 
(-3.0556) 



AQ 



-15.5919 
(-1.0814) 



-9.8199 
(-0.9059) 



DSF 



-0.0237 
(-0.8771) 



DSP 



0.0597 
(2,6819) 



Constant 



441632.375 
(5.3188) 



276588.125 
(6.8935) 



441580,4375 
(5.5495) 



.6724 



.7761 



.5901 



28- 



TABLE B.28: ESTIMATED SUBSCRIPTION SALES -- Non-profit Theater^/ I 





Hqiiation 
Number 


P 




Tr 






1: 








Constant 






1 


36464.2383 
(2.1782) 


0,6791 
(3.4168) 


-12301.3125 
(-1.4139) 






1 

i 

I 








751574,3125 
(1.4866) 


.8656 


• 


2 


15742.3047 
(1.8018) 


0.4536 
(3.5388) 








' 1 
f 
1 








38579-1055 
(0,9878) 


/.8118 


-a 


' 3 








2697.9863 
(2.1834) 




i 

1 H 1 








120844.50 
(3.700.S) 


.4051 



1/ 2 * 

— The values enclosed in parentheses are the t statistics; R is the unadjusted coefficient of multiple determination* 



* • -I 
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TABLE B.29: KSTIMAmi AVERAGE UTILIZATION RATI- -- Opera- 



1/ 







YD 


PS 


PCI 


if 

Un 


Cty 


Q 


Cm 


YC/iV 


Oumtant 


r2 


1 


(3.5771) 


(-.0432) 


(1.2513) 


(-.4706) 


(-.3921) 










5.0873 
(.2914) 




> 


(3.0362) 


-.0042 
(-!5807) 


QO 6'^62 
(1.5717). 


.8068 
t!oi40) 


-1.6692 
(-!748.S) 






' . (^464 
(-1.2015) 




6.0203 
(.3690) ' 


. 9630 


1 


(2.4709) 


. UII.jII 

(-.3577) 


(2.6218) 0 


'III. oy^o 
(2.0238) 


• 


0000002 <^ 
(.0727) 




-.0385 
(-.9110) 




2.0640 
(.1178) 


.9528 


A 


A OK 1 J 

(3.4081) 


(4.9840) 










-.0114 
(-1.9400) 






1 

-3.2717 
i[-!l626) 


.8512 


s 


(2.2H18) 
















. .0395 
(3.7901) 


26.2442 
(1.3232) 


.7094 

V 



-^The values enclosed in parentheses are the t statistics; is the unadjusted coefficient of multiple determination 
TABI£ B.30: ESTIMATED ANNUAL TOTAL TICKETED ATTENDANCE -- Opera- 



1/ 



tiitiuation 
Number 

1 


p 


YD 


PS 


" PCI 


Uro 


i Cty 


Q 


Crm 


YDT 


Constant 


r2 


30775.8555 
(.2412) 


819.4441 
(1.1189) 


<^ 9551968 
(1.4820) 


-9506973 • 
(.-1.5627) 


426608.0625 
(1.7439) 










-3588571 
(-1,9222) 


.9139 


2 


84690. 5625 
(3.6171) 


57.3894 
(.3459) 


1836555 
(2.3476) 


-945059.5 
C-2.2727) 




.8506* 
(11.1363;) 








-1036900 
(-4.7434) 


.9959 


3 


07662.9375 
(2.2606) 


-18.4870 
(-.0987) 


2485175 
(2.3595) 


-788164.25 
(-1.7309) 




.8625 
(10.9371) 




-898.4873 
(-.9424) 




-184641 
(-4. 6816) 


.9972 


4 


168554/3125 
(1,6742) 


949.4431 
(4.7165) 
















-3029803 
(-1.9391) 


.8139 

2S{ 


5 


191035.4375 
(1.6847) 


669.6533 
(1.2792) 












1144.5085 
(.5853) 




-2621965 
(-1.4595) 


.8258 


■ • () 

c" ; . 


200351.875 
(). 39301)' 


1021.6677 
(3.5204) 


1 ^ 








-223.1932 
(-0.3758) 


V. \ 

\ 

\ 

'- \ 




-3459578.(1 
. (-• 1.69684 2) 


.8190 



1/ 



^edi 



)ar 



it s 



stiiM^R 



2 . 



^gthe|||^dji^|pl c^^ici^||of |||^tip.y|||et^j|j|ijpat:|g|^ 



TApiii B . 3 1 : ■ ESTIMATED lUrAI. . OPERAT ING EXPENDIllJRES NET, Ol- t-ilNn RAISING. COSTS " Oi:>era 



1/ 



\ 

Equation 
Number 




0^ 
















Constant 




2. 
3 


591^5^536 
(.25.61) 

. 18624.016 
(2.3747) 

23009.232 
(1,9485) 


-23.3347 
(-.1756) 


2569616 
(4.0337) 

25611632 
(4.4037) 




/ 




4 


f 

0 

o 


• 

1/ 


-13657494 
(-.1373) 

37S6818 
(.5087>^^ 

16869904 
(1.3108) 


• •8478 
.8468 

0 

.3517 



• i^The values enclosed in parentheses ^re the t statistics; R- is the' unadjusted coefficient of nultiple determinatidHi. 



rABLB,B.32: ESTIMATED AVERAGE REALIZED PRICE PER TICKET SOLD-- Opera^/ 



«3 



Equation 
Number 


DSPR 
o • 


it 

UC 


• NCA 




^-1 










Constant 




1 


11.3007 
(1.9581) 




.4578 

(i:69i^) 




%.319Q 
(-.7934) 








• 


■ y - 

7.2776 
(1.9676) 


.6034 


2 


9.2028 
(1.8645) 




^ .3287 
(1.5585) 






0 








5.5459 
(1,9302) 


.5410 




8.9041 
(1.3585) 








.0427.. 
(.1070) 










*9.5813 
(2.3782) 


. .311)6 




8.7075 
(1.1725) 






.0532 
(.1487) 


.0214 
(.0157) 






< 


i 


9,0553 
(1.5837) 


.3233 

o 


5 


12.4000 


.00000009 
(.?634) 






.0412 
(.1025) 










7.0835 
(1.4710) 


.4477 



The values enclosed 4n parentheses are the t statistics; is the unadjuHe(| coefficient of multiple detei%iinatio][. . 

ERIC . 2b7 • • • ^ 288 . 



TABLE B. 33: ESTIM/VTED ANNUM. FEDERAL pRANTS - Opera-^ 





Uciuation 




BNEA 


GNP 


GP , 


PDGNP . 


A" 


— • • J " ' 


1 


- , i 


C^ns^ant 




• 

« "3 




1220.9821 
(1.2298) 


0.07505 
(1.3160) 


" 1656.56 
(0.8742) 


-0.8014 
(-0.8847) ^ 




i 




> 




-3052536' 
(-1.4681) 

i 


.9585 ' , 






' 1121,5925 
(1.6715J \ 


.0531 
(8.6029) 






■.a 


1 






' ■ 


* 

-1125937 
(-:t,9605) 


.9445 








.0518 • 
(4.1623) 




> 




.5025 
(.8037) 








-1150940 


. •9312 




The value 


5S enclosec 


i in parentheses art the t. statistics; is the uriadjusled coefflci^^nt o£ nwltiple deteOTi||ation5 


•w "table B./34: 

• 


ESTIMATED ANNUAL GRANTS FROM REGIONAL -GOVERNMENT AGENCIES 


-- Opera-^ 


1 — *" " — • 1 






0 


1 ^ 

/ 

/ 

Equation 
Numper 


Q 




PDGNP* 




GNP 


A 






1 

f 


Constant 


• 


a 


1 


-757.1301 
(-0^7232) 


0.0208 
(0.8244) 


3070837 
(0.4908) 


-0.2939 
(-0.3632) 








t 




1071780 
(1.2407) 


0.6122 




2 


-282.4685 
(-.7825) 


.00883 
(1.5669) . 




.06297 
(.1970) 


♦ 




% • 


■3 




699168.65.^ 
(1.8831) 


..5811 


0 




-309.8127 
(-1.034S) 

-416.9482 
("1.0075) 


.00960 
(2.6098) 

!oi22r 

(1.6665) ^ 
















747617. 1B7S 


.5770 


2^ 3 


3 

* 

4 


1029098.6 
(.^235) . 






0 




i 




(2.9909) 

780472 
^(2.7463) 







1/ 



The values enclosed in parep^ses are the t, statistics; is the unadjuste.d coefficient of multiple detlnnination. 



TABLE B.-35: ESTbJaTED 'ANNUAL PRIVATE CONTRIBUTIONS -- Opera^/ 

. ♦ ^ 















Hquation 


A 


. . CMv 


t * 


- S!i ' 


i 

BTPR 


. ATBR ^ 


SPI ^ 




• 


Constant' 




NumUor 


-.4145 
(-•0932) 

* tm 


s c 

0 


1 

-1646616 
(-^.9234) 


276592 V 5 
(.9993) 


* 4 






-10,1155 
(-,2*^70) 




-10104353 
:-,4998 ) ^ 


.5961 

7 * . 


2 


2.1871 
(.4816) 




256661.187! 
(.5866) 




327253,25 
(,9778) 






12,7217 
(,5649) 




-107664422 
(-.5131) 


,5927 


3 


2.1433 
(,4840)^ 


- 


334703.687' 
(.7294) 






618155.4375 
. (1*0590) 




10.91^9 
(.4834) 




-14259190 
(-.6356) 


.6058 


4 , 


-1.8155 
(-.5235) • 


19.6ai7 • 
(1.7370) 


-2496?. 375 
(-,0210) 


L 29546,3281 
(J814) , 












3695610 
(74072) 


.7654 


* 5 ^ 


-3,4000 
(-.7629) 


27.0802 
(2.0102) 


91867 
(•3047) 




-216352.5 
(i,5700) 






> 




14829956 
(,7361) 


.7812 


b 

* 


-1,5610 
(-0.^1685) 


U .18105 
(2.4693) 


227450.8121 
(,7891) 








-25940.9844 
(-,3271) 






484648S 
(.5715), 


.7696 : 






19.0679 
(2^3611) 


108843,6875 
<.3781) 




-17175,-3984 
(-.0651) 








4712407 
(.3246) 


.7494 


* 8 




18.7759 
^3.0()10 


121709.9371 
j:.6367) 














3912066 
(.5543) 


,7492 


•9 

<» 


3.5^50 
(1.0129) 




402451.374 
(i,2257) 




385427.375' 
(1.3022) 










-18953184 
(-1.3449) 

i- 


,5602 


— 1,. ' — ~* : ' ^ 







Hie values enclose^ in parentheses are the ,t statistics; R^ is the unadjusted coefficient, 



29. 



of multiple detexmiTiatiai. 
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TABLE B.36: ESTIMATED ANNUAL GRANTS BY FOUNnATIONS -- Opera- 



1/ 



' Nuiiiber 


A 


X 


DSPR , 


Q 


OMN 


ACty 


DSF 






T—, r 

Constant 1 


r2 


I 




527071.75 
(0.39901} 




5553,5351 J. 
(2.2696) 






.0513 
(.2867) 


1 




. ■ i 

40044386 
(-1.73101) . 


^0.5954 


2 


« 




-2471961 
(-0.4605) • 


3505.593 
(1.908^) 


• 


-52.3530 
(-0.09877) 




• 




-1940631, 
[-1, 23166) 


0.6^58 


3 • 


-2.6387 
(-5.2591)) 


-11077073 
(-1.9104) 




7184.05 
(7.8118) 












L365437 
[1.0399) 


-9478 


•1 


■2.8235 
( 5.S401) 


-1106709 
(-2.0352)*^ 


-3247599 
( 1M444) 


7156.386 
(8.0744) 












1716448. 
[1.3187) 


• 9637 



1/ ' 2 ' 

^ ^'n\e values enclosed in pjirentheses are the t statistics; R is the unadjusted coefficient of multiple determination. 



TABLE B.37: ESTIM/VTED CAPACITY EXPANSION FACTOR — OpevJ-^ 





Ki|uatton 
" Miimbar 


Q 


PDA 




AU 






S 




Constant 


u2 




4' 

I 


.000768 
(10.84227) 


-0.8164 
(-0.9650) 


1 

* 












0.4130 
(0,5291) 


0.2381 


2 'J J 


2 


.000244 
(."5006) 






.0103 
(.2936) 


• 

1 1 








-.0668 
(-.0223) 


.0392 
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- The values enclosed in parentheses are the t statistics; R is the unadjusted coefficient of multiple determination. 



,1/ 





' Equation 
Number 






AQ 


DSF ^ 


AOG 










Constant 






1 


-219379 
(-0,57686)^ 


0.011986 
(1.4826) 


-200.104 ' 
(-6.6760) 














S7S5.4375 
(0.0664) 


0.9356' 




2 




0.01125 
(1.3543) 


-196.71 
(-6.3228) 


-0.0058 
(-0.6639) 






* 






13371.4531 
(0.1 5U5) 


0.9372 




3 


p 


0 


• 




.0'l92 
(.7539)' 


-.0415 
^ (-2.9914) 








129394.75 
(7.0750) 


.7952 



c4 



l/lhivv^ues enclO^in parentheses are the t statistics; r is the unadjusted coefficient of multiple determination. 



U 



•VABLE B.39: ESTIMATED .SUB^CPaPTiavI SALES Opera^ 



IScjuation 
Number 


P 


Sbr 


Tr 


p2 












Constant ' 


r2 


1 


\ 

27651.5313 

(.b061) 

p 


.2963 
(.7026) 


r31892.4023 
(1.5858) 






* o 


1 • 






-2323568.^ 
(-1.3921) 


.8267 


2 


- -14399 , 
(-.2693) 


.8480 
(3.1803) 
















205702- 3750 
(.3735) 


.7395 
J 


3 






43579.2617 
(3.9675) 


1608.5242 
(.6059) 












-2968661 
(-3.1007) 


.8093 


4 








-5846.3984 
(-1.7691) ; 






— 11 ■ ■ 




' ' 1 =J 


760076.5 
.(2.36U) 


.3090 ^ 

1-— ^ 



i/The values enclosed in parentheses are the t statistics; is the unadjusted coefficient of multi4)le determination. 
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TABLE B.40: ' ESTIMATED AVERAGE UTILIZATION. RATE,-- Symphony Bdsed on the Ford Foundation Data- 



IV^lMt iiill 




VP 


PS 


4 

rci 


Un 


Cty 


Q . 


Cm 


Yin' 


Oonstxint 




\ 

I 

3 * 


,7'. 3301 
(0.6507) 

-15.2153 
(-3.4616) 

-6.5130 
(-1.4913) 

-14.2125 
(-6.6200) 
I- , 


-0.000068 
(-0.0097) 

0.008919 
(3.2935) 

a 

0.0093 
.(4.4336) 


-44.4747 
(-0.9685) 

\ 
\ 


108.1960 
(2.1647) 


-5.4012 
(-2.1662) 


■ ' ^ 


-0.0071 
(-2.9984) 

-0.0066 
(-5.1633) 


-0.1162 
4-2.8210) 

0.00537 
0.2713 

-0.0377 ' 
(-2.3482) 

9 


0.0344 
(2.3945) 


60.0307 
(2.1559) 

118.6815 
(6.4779) 

85.9129 
(6.7315) 

113.8421 
(30.1265) 


0.9618 
0.9570 
. 0.8745 
0.9562 



i/'rhe values enclosed in parentheses are the t statistics; is the unadjusted coefficient of multiple deteimination. 
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Number 


• Q 


2 

Q ■ ' 






• 












r2 


I 

2 

i . 


14987.408 
(3.8400) 

69542.912 
(0.4774} , 

32863.808 
(6/1219) 


-5.5649- 
(-0.2520) 


■» 

44645792 
(5.6690) 






1 


i - . 




1 


-13238224.0 
(-1.4904) 

-96638752,0 
( 0.4049) 

-36707120.0 
(-2.0011) 


0.9752 
0.8443 - 
0.8426 



The values- 'enclosed in parentheses are the t statistics; is the unadjusted coefficient of multiple determination. 




o 

Equation 
Number 


DSFR 




■ NCA 




^-1 




•3 








Constant 




1 


11.3007 
(1.9581) 




■» 

.^578 
(J -691^) 




%.3l90 
(-.7934) 










• 


... y -m^ 

(1.0676) 


.6034 


2 


9.2028 
(1.8645) 




0 .3287 
(1.5585) 






0 


O 






4 


5.5459 
(1.0302) 


.5410 


•3- 


8.9041 
(1.3585) 








.0427 
(.1070) 












'9.5813 
(2.3782) 


.3196 




8.7075 
(1.1725) 






.0532 
(.1487) 


.0214 
(.0157) 












9.0553 
(1.5837) 


.3233 


5 


12.4000 
fr.6460) 

4 


.00000009 
(.9.634) 

4 ■ 






0 

.0412 
(.1025) 






• 




\ 


7.0855 
(1.4710) 


.4477 



a''' The values enclosed -in parentheses are the t statistics; R is the unadju;jte<| coefficient of multiple 

Er|c 287 ■ ■• • - 2i: 



detettninatioi . 

2«8 ■ ."• 



TABLE B,..41: ESFIMATED Ai^JUAL TOTAL TICKETED ATTlMWJCEy- Symphony Based on tiie Ford Foundation Data-' 















/ / 


















), ■ 






h ^ 
















Bquation - 
Humber 


P 


YD 


PS 


PCI 


/ 

Urn \ 


cty 


0 


, — ^q-- 


• YDT 


Constant 








-3H)630.25 
(-0.3900) 


1263,3718 
(2.1273) ' 


-429127.25 
(-0,08^4) 


103(^82.0 
(0.0256) 


■ l\ 
-189596^125 
(-1.0869) 










4020893.0 
(2.0308) 


0*9449 




2 


-1613280.0 
(-3.3880) 


1508.4688 ' 
(2.0850) 


31685.3125 
(0.0082) 






y 




359.0730 
(0,1074) 




6812644.0 
•(3.7885) 


0.8982 « 




3 


'877207.4375 
('-0.9334) 


1283.5815 
(1.9054) 


1I5S38I.0 
(0.2112). 


-1913015.0 
(-0.4523) ^ 




0.2107 
(0.5695) 








3919296.0 
(1.4916) 


0.9306 




4 


-405815.3125 
(-0.6602) 


118^.9792 
(4.4295) 






-182162.4375 
(-2.0575) 










4770117.0 
(5.0121) <^ 


0.9444 


* 

cn 


5 


>I558514.0 
(-4.9660) 


1581,6653 • 
(6.9058) 
















6506604.0 . 
(11,9250) 


0.8972 

V 






1580626.0 
C:4.4521) 


1637.4567 
(4.7218) 










-49.0013 
(-0.2317) 






6551193.0000 
(10.4837) 


0.8983 






•1613091.0 
> 3. 7917) 


1513.1274 
(3.7465) 












381.2908 
(0.2159) 

\ 




6816468.0 * 
(4.5879) 


0.89S2 



'-^rhe values enclosed in parentheses are the t statistics; R is the unadjusted coefficient of multiple detenninaticn. 



TABLE B.41.a: ESTIMMED TOTAL TICKETED ATTENDANCE Syni)hony,Based on the American SyiH)hony Orchestra League 

Data Supplied by the Center for Policy Research-' . ' V 



Ik^uution 
NiiMber 


P ' 


YD 


PS 


RCl 


• PC2^ , 


Tr 


1 




a ..1 - 1 

Constant 




CO 


1 


, 1 ■ 

* -617276.5 
f-3.1294) 


J 391. 725 
(2.3354) 


• 

3026881.1 
(.6663) 


/> 

-770414.51 
(-.2958) 


-366696.1 
(-.170S) 


33313.59 
(.4751) 






-6S498032 
(-.4860) 


.9832 


Yes 


2 


-589313 
(-3.2915) 


1527.425 
(3.1573) 


4389454.4 
(1.2406) 


-1132128.4 
(-.4657) 


-655671.44 
(-.5232) 








-1435.SF'^ 
(-.8256) 


.9830 


Yes 


3 


-621172.4 
(-3.2659) 


1357.77 
(2.5197) 


2527162.9 
(.7360) 


-913828.19 
(-.3827) 




36720.4 

(.5668) 






-71784192 
(-.5744) 


.9832 


Yes 


' 4 


-595057.88 
(-3.4178) 


1479.54 ' 
(3.2418) 


3727998.4 
(1.3596) 


-1497020 
(-.7115) 










-909360.1 
(-1.3254) 


.9829 


Yes 






i 







. ON 



The values enclosed in parentheses are the t statistics; is the unadjusted coefficient of multiple determination; 
CO column indicates whether or not the Cochrane -Orcutt method was used m the estimation. 

TABLE B. 42: ESTIMATED TOTAL OPERATING EXPENDITURES NET OF FUND-RAISING COSTS -- Synphony Based on the Fbrd 
Foundation Datal/ 



Ki|uation 
Number 


' Q 


"CO 

1. 


/:mphr 














Constant 


r2 


1 


14987.408 
(3.8400) 




44645792 
(5.6690) 














-13238224.0 
(-1.4904) 


0.9752 


2 


69542.912 
(0.4774J 


-5.5649- 
(-0.2520) 
















-96638752.0 
(-0.4049) 


0.8443 • 


i . 


32863.808 
(6.1219) 












S - . 




i 


-36707120.0 
(-2.0011) 


0.8426 



3'fo 

^ The values- 'enclosed in parentheses are the t statistics; R^ is the unadjusted coefficient of multiple determination. 



TABLE B.42.a: ESTIMATED TOTAL OPERATING EXPENDITURES - Synphony Based on the American. Synphony Orchestra League 
Data Supplied by tiie Center for Policy ReseafrcW , 



.to 

--4 



equation 


* • o' 

uos • 


AWEMAN 


-4 

;NPL 


Tr 










Constat 


2 ^ 


00 


1 

2 

3 


90820.81 
J[30.7932) 

m38.75 
(22.3133) 

101643.25 
(27.6992)1 


4754409. C 
(3,6568) 

4107474.5 
'(4.?,213) 

352796,27 
(0.1210) 

.J ' 


• 

-6019.02 
(-.4787) 

> 


c 

-60501.65 
(-.8323) 

4 




• 


n 


% 

1 

* 1 


91360128 
(.6480) 

-17445744 
(-.9779) 

-27184848 
(-6.9991) 

iKT 


.9986 
.9985 
.9976 


no 

No 










' ■ 9 4. 





i/The. values enclosed in parentheses are the t statistics; is the unadjusted coefficient of multiple deteraiination; 
CO colunii indicates vfhether or not the Coc|^rane-Orcutt iTiethcl was=used in the estimatioi. 

.1/ 

TABLE B.43: ESTIMATED AVERAGE REALIZED PRICE PER TICKET SOLD -- Synphony Based on the Ford Foundation Data- 



Equation 
Nuinbtif 


DSPR 


NC 


NCA 














Constant 


r2 


1 ' 
2 

: 3 

4 


-1.0845 
(;0.9762) 

-1.0815 
(-1.0661) 

-3.8555 
(-2,7683) ^ 




0.3341 
(3.4829) 

0.3S76 
(5.08593 

0,4011 
(6.0201) 




0.0666 
(0.4108) 

0.4034 
(1.72S4) 

0.0656 
(0.4062) 










1,0155 
(1.8829) 

1.0870 
(2,3321) 

2.08C3 ^ 
(2.6068) 

0.5741 
(i:9547) 


0.9729 
0.9718 
0.8907 
0.9664 * 



y The TjfaliSySiclosed in parentheses are the t statistics; is the unadjusted coefficient of multiple determination- 
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TABLE 43.ai. ESTIMATED PRICE OF ADMISSION — Syn^phmy Based on the American Symphony Orchestra League Data 
Supplied by the Center £or^ Policy Researdii/ 















1 








E(|uatlon 
Nunbcr 






Tr 










♦ 


Constant 






1 


.7865 
(7.1383) 


-.1139 
(.-1.0028) 


.00436. 
(.4197) 






o 
• 


< 

/ 

V 

* 


•• 


-7.4049 
(-.3710) 


.9651 


Yes . 




.8095 . 
(8.3724) 


-.09348 
r (-,9982) ' 












O - 


.9740 
(5.8171) 


.9649 




3 


.8022 
(7*3757) 




-.00528 
(-.5135) 


% 


4 








10.9832 
(.5552) 


.9649 
• 


Yes 


4 


.7490 
(17.0870) 






• * 










.8382 
(4.6369) 


.9646 
1 


' Yes 


"■" . 












* 









i'nie values enclosed in parentheses are'the t statistics; is the unadjusted coefficient erf multiple detemination; 
00 colum indicates whether or not' the Cochrane-Oroutt method was used in ^e estimation. ^ 

■ - ■•■ ■■' ' . 1-/ 

TABLE B.44: ESTIMATED ANNUAL FEDERAL GRANTS --"^Syirphony Based on the Ford Foundation Data- 1 



l::i|iiatton 


Q 


BNEA 


GNP 




PDGNP 


A 




» 1 


• 


Constant 


«2 


Niimher 


421.1389 
(0.2835) » 


-0.0183 
(rO.4833) ^ 




1.3231 
(1.0812) 


r a*" 

-12213880.0 
(-1.1696) 










-875168.7500 
(-0.1415) 


0.8117 


2 




-0.0192^ ' 
(-0.2581) 


V 


1.1652? 
(1.1544) 


-12640989.0 
(-1.0377) 


-0.0202 
(-0.0074) 




* 




1004201.1875 
(0.0553) 


0.8066 






-0?0197 
(-0.S963) 




1.1713 
(2.3141) 


-1259439. 0'^ 
(-1.3860) 










369146.3750 
(1.5582) 


0.8066 


4 




0.0628 
(2.7383) 

f> ._ _ 






-15067424.0 
(-1.2065) 


-2.5714 
(-1.574X) 

15 








17866960.0 
(1.5891) 


0.7207 



i/ The values unclosed in parentheses are the t- statistics; is the, unadjusted coefficient of multiple determination, 



TABLE ,Br45; ESTIMATED ANNUAL GRAINS FROM REGIONAL GOVERJ^ENT AGENCIES -- Symphony BasQd on the Ford 
Foundation DataV • ^ 







# 










' ' *j J' 














Equation 
Number ^ 


Q 








GNP 


A 








ConiBtant 






1 


259.0288 
(0.6662) 


a.02lfi • 
(2.1604) 




0.4188 
(1.01969) 


-1047.0673 
(-0.9817) 










841813.687S 
(0.5882) 


ti.879a 




2 


292.6770 
(0.7592) 


0.01513 
(2.0376) 




0.20823 
(0.5971) 












"101977,9275 
(-0.0966) 


0.8411 _ 




3 


499.4123 
(1.6075) 


^ 0,01786 
(1.9066) 






-478.9477' 
(-0.5240) 






• 




-63496.875 
(-0,0562) 


0.8381 




4 




>0.0060 
(-5.4949) 


-J 124474.0 
(-3.7^61) 


0.8564 
(26.7803) 




0.9117 
(18.997^) 








-5839236.0 
(-1^;S889) 


0.9990 




5 ' ' 


L_ 


-0.006167 
(-2.3494) 




' 0.8983 
(12.5503) 




1.0128 
(10.5393) 








-6608469.00 
(-9.5384) 


0,9937 



y The values enclosed in parentheses are the € statistics; is the unadjusted coefficient of multiple deterniination. 
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TABLE B,46: ESTIMATED ATMIAL PRIVATE CQNTRIBUTIONS Synphony Based on the Ford Foundation Data-^ 



' o 



1 

l'A|Ui)L ion 
f4uuituiC 


> 


CAdV 






— . - 

IS I lri\ 




SPI 


CAdv ^ 




I 

Constant 




1 


1.5534 
(1.2683) 


-3.5036 
(-3.6850)' 


88545.125 
(0.1903) 


11845.875 
(2,0077) 












-29700096.0 
(-4,7609) 


0.9806 ' 


2 


7.31S1 
(1.2976) 


-4.2365 
(-1.7715) 


549704.4375 
(1.0156) 




-394436.375 
(-0.8620) 








• 


-40299888.0 
(-4.7604) 


0,9772 


3 


4.2459 
(0.6746) 


-2.9296 
(-1.2285) 


833457.50 
(1.2739) 






-237536.1875 
(0.2671) 








-37101408.0 
(-4.4688) 


0.9735 


4 


2.4581 
(1,3541) 


-2.2940 
(-2.0089) 


994599.0 
(6.8490) 








7869.1680 
(0.1718) 






-35526448.0 
(^.2456) 


0.973>^ 


S 




-3.4449 
(-3.4251) 


-85101.0 
(-0.1805) 


150573.938 
(2.6731) 












-22739136.0 

(-7.2401)^ 
<* 


0.9812 


6 




-1.3663 
(-1.4094) 


1239035.0 
(11.1929) 




179634.750 
(1.4416) 










^32292064.0 
(-5.2263) 


0.9677 . 


7 




-1.4605 
(-1.5919) 


1265 787. a 
(11.3151) 






343838,4375 
(1.6587) 






X f 


-33698144.0 
(-5.3949) 


0.970& 


. 8 




-1.4961 
(-1.4159) - 


1066172.0 
(7.2976) 






- 


39465.2773 
(0.9267) 






-2S5S6240.0 
J-5.9504) 


0.9609 


9 


2.6169 
(1.8660) 


-2.3603 
(-2.4461) 


1003793.125 
(8.2831) 








4 






-36145924.0 
(-S.3321) 


0.^730 


10 


1,0867 
(1.2025) 




1167206.0 
(2.8315) 


7606.6758 
(0.1402) 


« 






-1.8985 
(-3.0814) 




-39446912.0 
(-5.3410) 


0.9825 


11 


0.4230 
(0.2105J 




1348007.0 
(7,3936) 




144244.125 
(0.8417) 






-1,6531 
(-2.6207) 




-38663760.0 
(-6.2817) 


0.9851 


U 


1.4087 
(1.1638) 




1182585.0 
(9.8S35) 








24563.6094 
(0.7428) 


-1.8289 
(-3.1499) 




-'38136032.0 
(-5.8335) 


0*9845 « 


. 13 




• 


1381525.0 
(15.9487) 




175244.3125 
(2.0686) 






-^1.5906 
(-3.152)3) 




-37795408.0 
(-8.9993) 


0.9849 


14 

- ' — ■ ' — 






1402447.0 
(16.0350) 






318295.625 
(2.2064) ^ 






-1.5947 
(-3.2628) 




-38852944.0 
(-8.9250) 


'0.9858 " 

31 



i/lhe values, enclosed in patentheses are the t statistics; R is the unadjusted coefficient of irultiple determination. 
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TABLE B. 47: ESTIMATED ANNUAL GRANTS BY FOUNDATIGNS — Synphony Based on the Ford Foundation Data-' 



NUIItliOlTt 


A 


X 


DSFR 


Q 


DMM 


ACty 








Constant 


u2 . 


1 ^ 


-5.0637 
(-1.4544) • 


-23587568.0 
(-1.7544) 


131855472.0 
(1.7821) 


19805.8281 
(1.7613) 


902863*0625 
(0.4897) 










-9226558.0 
(-1.0353) 


0.9889 


2 




-5119905.0 
(-0.9897) 


32521904.0 
(0.9763) 


4399.882a' 
(1.0017) 


3225576. Q C 
(2,9910) 










-9158777.0 
(-0.8775) 


0.9971 - 


\3 

\ 

CO 




-937244.50 
(-0.3251) 




186.0691 
(0.2291) 


4210052.00 
(11,0703), 






* 




734511. GO 
(0,2951) 


0.9698 


0.7210 
(0.4783) 


-232081.0 
(-0,0801) 


20M508.0 
(0^21) 




4056645 0 
(7.0894) ' 










-4075516.00 
(-0.3712) 


0.9716 


5 . 






25883168 
j^l.1021) 


2971.3708 
(1.1866) 


5807020.02 
(5.3511) 


4O1S.3806 
(1.6084) 








-9295878.00 
(-1.1252) 


0,9827 










174.5273 
(0.1867) 


4451255.0 
(9.00809) 


2263.7780 
K1.0503) 








-145201.9375- 
(-0,0439) 


0.9704 



y The values enclosed in parentheses, are the.t statistics; is the unadjusted coefficient of multiple determination. 

- ' ^ ■ 1/ 
TABLE B,4&: ESTIMAIH) CAPACITY EXPANSION FACTOR Synphony Based on the l«ord Foundation DataH 



l^luaL ion 



0.000136 
(0,8390) 



0.0001803 
(1.0342) 



-.3851 
-(-.3396) 



Q 



ERIC 



y The values enclosed i^^theses are the t statistics; is the unadjusted coefficient of multiple ^teiminatioa. 



AU 



-0.00453 
(-0.227S) 



-01760 
(-1.473) 



Constant 



(0.8426) 
(0.4299) 



2,2906 
t2.5291) 



0.3494 
(0.5755) 



.2 . 



.3562 



.2655 



.3376 



2 - 
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TABLE B, 49: ESTIMATED ANNUAL FUND-RAISING EXPENDITURES r- Synphotiy Based on th6 Ford Foundation Data-' 



Number 


ostu 




AQ 


DSF 


P 

_AOG 








Constant 




i 


-3121689.00 
: 0.4829) 


-0.1067 
(-1.2205) 


-•91.7561 
(-79.0451) 


<> 








V " 


2985098.0 
(1.8892) 


.5098 


2 


* 


-0.1064 
(-1.1166) 


•86.4703 
(-1.1272) 


-0.0486 
(-0.4332) 


-0.0024 
(-0.0750) 


0.0786 
(2.2917) 


«« 


M * 


2973070.0 
[1.7S87) 

1031827.25 , 
(16*6938) 


.504S 
.5657 



I ^The values enclosed in parentheses are the t statistics; R^ is the unadjusted coefficient of multiple determination. 



TABLE B.50: ESTIMATED SUBSCRIPTION SALES — Synphony Based on the Ford Foundation Data 



3i: 



NiUUl>OL' 






Tr 


V 













Constant 


r2 


1 o 


1758094.0 
(3.4485) 


0.5394 
(2.1335) 


-67823.9375 
(-1.3107) 
















1064146.0 
(-0.4764) 


.9258 


2 


1201811.0 
(4.0213) 


0.3084 
(1.6078) 








i). 


1 




f 

'• . • 




3730592.0 
(-3,8230) 


.9003 


3 


0 

1537258 
(6.4868) 




















4756442.0 
(-5.8169) 


.8574 


4 






7500.7539 
(0.1680) 


209571.50 
(2.4920) 














2473506.0 
(-1.1172) 


.8673 


^ s 
J 






s. 


222379.5625 
(6.7461) 














2108442.0 
(-5.3371) 


.8607 * 
O 



i/the values enclosed in parenthese,s are the t statistics j R^ is the unadjusted coefficient of nultiple determi^tion. 



TABLE ESTIMATED AVERAGE UTILIZATION RATE - Ballet-' 



(haulier 




YD 


PS 


PCI 


Un 


Cty 


Q 


Ctm 




Cbnatant 




I 


2.2821 
ro.2677^ 


-0.0760 
f-2.2556'i 


-60,3959 
(-0,1962) 


270.4243 o 
(1.0688) 


-15.5759 
(-1.8455) 


• 


— — y — ■ — 


o 




226,1939 
(2,4509) 


.7577 


2 


4.5938 
(0.3610) 


-0.0721 
(-1.7095) 


-22.7114 
(-0.0586) 


168.3108 
(0,3767) 


-13.1121 
(-1,0214) 


• 






0,0803 
(0.3107) 


215,4509 
(1,8624) 


.7688 


3 


13.1280 
(l.704*>) 


-0.0469 
(-1.7342) ' 


145.5676 
(0.7871) 


-67.6303 
(-0,6308) 












45,9459 
(0,7707) 


.8S41 


. ^ 


12.7026 
(1.3522) . 


-0,0462 
- (-1.4164) 


140.5867 
(0.6299L) 


-28.3568 
(-0.1463 




0,000039. 
(1,7594) 






-0.0644 
(-0.2714) 


31.3664 
(0.3501) 


.8600 


5, 


-V:2365 
(-.2970) 


-0.0196 
(-2.6272) 










0,07247 
(2,8149) 






112.3766 
(4,3870) 


.6862 




-4.8824 • 
(-1.1572) 

s 














-0.1763 
(-2,7784) 


0,1512 
(2,4898) 


179,2795 \ 
(5.0290) 


,6562 \ 

\ 



y The values enclosed in parentheses are the t statistics; is the unadjusted coefficient of multiple determination. 



TABLE B.52: ESTTMATKD ANNUAL TOTAL TICKETED ATTENDANCE - Ballet^' 



Huitubor 




VD 


PS 


PCI 


U« 


Cty 


1 


-211616.8125 
(-0.6925) 


-1650.5549 
(-1.3670) 


-2953063.0 
(r0;7677) 


8647226.0 
(.9533) 


447447.6835 
(-1.4789) 




^ 


«-340a60.4375 
(-1.9764) 


- 679*7915 
(-0.5581) 


-1564632.0 
(-0,2401) 








a 


188325.8125 
(1.5569) 


- 640.9634 
(-1.5088) 


1471830.0 
(0.5066) 


-618119.6875 
(-0.3670) 




1.2590 
(6.4892) 


4 


185218.0 
(1.2375) - 


- 635.9536 
(--1.2233) 


1435450*0 
(0.4036) 


-331267.3125 
(-0.1Q73) 




i.2919 
{3,6375) 


5 


-293710.125 
(-0.9762) 


346.3765 
(0.9961) 






-36695.3359 ^ 
(-0.2248) 




6 


-16674.3984 
(-^0.0806) 


-1286.7766 
(-2.2141) 






-237728.0 
(-1,9700) 




7 


-250274.37 
(-2.5519) 


-166.827 
(- .9474) 












-253616.4 
(-2.2592) 


- 234.2157) 
(- .4310) 










9 


-•344401. 9375 


300.4863 
( 1.1636) 










10 


-170818.25 
(-0.6584) 




\ 


-3303334.0 
(-0.8578) 






11 


-184666.6875 
(-1.6286) 


301.3545 
( 2.0385) 











2501.5051 
(4.1252) 

2411* 4Q49 
(2.5502) 



2235.9397 
(3.6483) 



Cm 



5581.6836 
(1.0373) 



470.2192 
(-0.1244) 



6959,7070 
(3.0235) * 



309.5881 
( .1330) 



9089.3164 
(1.9056) 



YDT 



4L 




Constant 



5434131.0 
(1.6424)^ 

4976833.0 
(2,2693) 

-298454.75 
( .3187) 

-404943.4375 
(-0.2836) 

1624837.0 
(0.9137) 

4557055.0 
(3.1124) 

j?34674 

^ 1940112 
(1.1514) 



-3095.6504 
(-1.3018) 



1907637,0 
(1.6545) 

4112121.0 
(3.5387) 



310814.625 
(-.3463) 



.7547 
,6467 
.9718 
.9720 
.4023 
.8181 

.0629^ 
•8635 
.3963 
.8086 

.8626 



l/'lhe values enclosed "in parentheses ar>the t statistics; is the unadjusted coefficient of imiltiple determination. 



TABLE B.S3: ESTIMATH) TOTAL OPERATING .EXPENDIIVRES NET OF FUND RAISING COSTS - Ballet^-^- 



Niimbur 


a 




CNPHR 


• _ - ; 




0- 








Constant^ 


r2 


1 


42580,032 
(1.7287) 


-34.6237 
(-1.4559) 


17588768.0 
(12.0433) 


•* 












(-2*3192) 


•9872 


2 


6912.608 
(2.4796) 




1831g240.0 
(12.2584) 














- 5204833*0 
(-4.3903) 


. .9819 


■■■3 


2854^.656 
(2.8001) 


















- 1157431.0 
(-0.2151) 


.5283 



i/The values enclosed in parentheses are the t statistijcs; is the unadjusted coefficient of multiple determination. 



TABLE B. 54: ESTIMATED AVERAGE REALIZED PRICE PER TICKET SOLD - Ballet-' 



























Number 


OSFK 


NC 






p-1 


o . 








Constant 




1 
2 
3 
4 


4.5073 
(1.1656) 

. 4.7216 
(1.3502) 

13.6501 
(4.3977) 


0.00000049 
(5.3678) 


0.2725 
(2.2809) 

0.2432 
(2.7946) 

0.1990 
(1.8943) 




-0.2013 
(-^0.4076) 

-0^2796 
(-0.5519) 

0.9463 
(4.1841) 


% 




V 




4.6395 
(2.0758) 

3.7716 
(6.0865) 

5.4829 
(2.5046) 

-3.4473 
(-2.1203) 


, .6672 
. ;6534 
.5542 
.9067 



l^The values enclosed in parentheses are the t statistics; R*^ is the unadjusted coefficient of multiple deteimination. 
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TABLE B= .^5: ESTIMATED ANNUAL FEDFJIAL GRANTS - Ballet--' 



Equation 
Number 






GHP 




PD(SNP 


A 








Constant 




1 


-800.4873 


O.OOlll 


1358.974 
in CknAi) 


-0.04896 

i-n n722V 












-527550.750 
(-0.2511) 


0.3819 


2 


-544.780 
/—A Jn(\n\ 


0.00077 

in n^?<«) 


1478.24 ' 
in 














-824250.06 
(-0.5195) 


0.4698 


3 


167.1931 
(0.1894) 


0.0104 

(1.7799) 




^' ' ' 












278183.0625 
(0.6350) 


0*4140 


4* 




0.0055 
(0.3017) / 


759.2073 
(0.3488) 


r0.1466 
(-0.2326) 




-0.0120 
(-0*0215) 




• 




-311922.9375 
(-0a519) 


,3445 • 

ft • ' ' 


5 


* 


0«0104 
(1.3005) 




-0.0935 
(-0.1929) 












418405.0 
(2.4365) 


.3164 


6 




0.0048 
(0.3071) 


643.0551 
(0.3474) 






0 

-0.0096 
(-0.0196) 

•7 








-237161.6875 
(-0.133il) 


.3327 



:/The values enclosed in parentheses are the t statistics; is the unadjusted coefficient of inultiple deteimination 



TABLE B 



ESTIMATED ANNUAL GRANTS FROM REGIONAL GOVERhWENT AGENCIES — Ballet 



.1/ 



Equation 
Number 






PDGNP 




GNP 


A 








Constarit 


r2 


1 


-456.3886 
(-2.0072) 


-0.0045 
(-1.9229) 




-1,0306 
(-3.5294) 


1664.031 
(4.8568) 










1267092.0 
(-4.3204) 


0«9160 


2 
3 




-0.00344 
(-1.9648) 

-0.0016 ' 
(-0.4456) 




-0.90817 
(-4.1210) 


1302.562 
(5.5922) 

1 

624.7060 
(-1.6947) 


-0.15184 
(-2.9475) 

-0.14751 
(-1.2814) 


'I 


» 1 « ' 


1 


•975616.188 
(-4.1504) 

'365442.5 
(-0.8955) 


Q«9495 
0.6634 3 2 



ERIC 



y-rhe values enclosed in parentheses are the t statistics} r is the unadjusted coeffiaeht of multiple determination. 



TABLE B.S7 j ESTimXED ANNUAL GRANTS BV FOUNDATIONS 



E(]uat:ion 


A 


CAdv 


t 


SB 




ATPR 




CAdv^j^ 




Constant 


2 ^ 


1 

2 


-0.3X78 
(-0.7771) 

-0.3444 
(-0,7529 * 




138800.375 
(0.6842) 

246192.6875 
(2.9074) 


10897.4570 
(0.6001) 


-8351.3320 
(-0.1978) 




• 


5.3606 
(1.4518) 

4.40^ 
(1.2692) 




-6600126.0 
(-2.07515) 

(-2.1510) 


.9709 " 
.9686 


3 
4* 


0,0522 
( 0.1548) 




169576.8125 
(2.4486) 

:L73593^5625 
(3.0137) 


*> 






21125.8477 
(2.1414) 

20350.0742 
(2.6613) 


5.1196 
(2.1306) 

5.1169 
(2.3737) 


■ ■ . ' 


(-3.2185)* 

-6719600.0 
(-1,6211) 


«9852 
.9851 


5 


-0.3057. 
(-0.6148J 


-1.30S6 
(-0-4«97J 


377772,0625 
^(2.1037) 


-786.8464 
(-0.0397) 












(-5.4046) 




6 
7 


-0.3629 
(-0.6803) 


1.4196 
(-0,4881) 

-1.0393 
.(-0.3861) 


367953.3125 
(5.6089) 

359543.5 
(2.1695) 


M 

-636.0571 
(-0.0343) 




-24099.2188 
(-0.2803) 


i 






(-4.0852) 
(-5.7901) 


.9537 , 


Q 




-2.2173 
(-1.0587) 


324742.5 , 
(7.3991) 








20683.7587 
(1.9908) 






-11928739.0 
(-8 03^2i 


.9742 


9 


'A ; 

-0.2720 
VO.6611) 




295649.5625 
(8.5543) 








17563,6211 
(1.7454) 






-10751881.0 
(-10.8115) 


.9684 


10 




348332.6875 
(10.1904) 

— — 




" — — ^— 




1 

^ 






-10875119.0 
(-9.0417) 


.9556 



Tifie valuer^closed In parentheses are the t statistics; 



is the toiadjusted coefficient of miltiple determination. 
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TABLE B>58; ESTIM/VTKD ANNUAL GRmS BY FOUNDATIONS - Ballet^/ - 



Number 


h 


4 


DSFH 


Q 


DMM 


ACty 


DSP 






Constant 


2 

R 


i 


".U.44/3 

(-1,05089) 


(-4.5830) 


(-1.9322) 


— .-1 . . . < 

-3163. 
(-2.3826) 












7467589.0 
(5.8487) 


0.8914 






'3349043 
(-4.6239) 


-2620354 
(-2.1404) 


-3934.60 
(-3.5116) 












6962447.0 
(5.8111) 


0.8514 




1 


-23i&4822 
(-3.2257) 




-2016.087 
(-2.2889) 












5068671.0 
(4.7890) 


0.6812 


♦ 4 . 




-1378758 
(-1.6656) 










■J 






3068604.0 
(3.7412) 


0.3934 



The values enclosed in parentheses are the t statistics; is the unadjusted coefficient of multiple determination. 
TABLE fi. 59: ESTIMATED CAPACITY EXPANSION FACTOR - Ballet^/ , ' 



tUjuatioa 
Humhor _ 

I 

* • 




FDA V 




, AU 










Constant 


r2 


-0.0009 
(-1.2964) 


-0.00000005 
(-.2142) 








a 

i' 






1.4772 
(3.7803) 


.3107 


2 

« 

i 


-0.0004 
(-1.0434) 




-0J)O68 
(-0.0402) 






i * 






1.75286 
(3.6431) 


.4316 


''3 




f 

<» 




-0.0106 
(-1.6337) 










1.7763 
(3.6687) 


.3079 



- The values enclosed in parentheses are the t statistics; R is the unadjusted coefficient of multiple determination. 

325 



t * 








AQ 


DSF 


AOG 








• 


Confltant 


r2 




1 • 
* * 


•29980H.688 
(-•7232) • 


* 0.0376 
(1,1804) 


42,8505 
, (.3202) 




• 






<> 




24149,305 
(.3360) 


,5382 




• 2 




0,0379 
(1,1370) 


43,8743 
(,3216) 


-0,0159 
(-.6016) 








• 




25710.582 
(.3462) 


.5211 


» *' 


' 3 
4 


-299808 ,6 
(-.7232) ^ 


0,0376 
(1.1804) 


42.H505 
(.3202) 




0,0015 
(0,0286) 


-0,0309 
(-0,9381) 








114330, 7S^ 
(5,2435) 

24149:304 
(,336i)) 


.3061 
.5382 



-'''"The values enclosed in parentheses are the t statistics; is the unadjusted coefficient of multiple determination. 



TlfflUc t.tt.'. BfHlMKIB) SJBaCiamON SMJES -- Ballet-' . 



Liquation 
Number 






Tr 


p2 . 




• ? 






Constant 


r2 


1 


-2467,804^ 
(-0.5083) 


'0.7205 
(-2.2848) 


15601.5977 
(5.1250) 






i: 






-985746.9375 
(-5.0655) 


.9719 




2200.3945 
(0.2021) 


0.8508 
(S.0454) 














2541.2969 
(0.0425) 


.8242 


• 3 






8844.4844 
' (9.4944) 


-111.2576 
(-0.1940) 










* -558273,t)625 
. (-91243) 


.9426 
— # 



-'''ihe values enclosed in parentheses are the t statistics; is the unadjusted coefficient of multiple determination. 
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TABLE B-62: TOE VARIABLES USED IN THE ^DDEL FOR MJSElE^lsi-/ 



VariabU Ptscriptign ^ 

^. . msinual totaX attaadanca 

CAdv; wnumi sdvtrtising and promotional axpenditures 

CP: annual oparating, production, costs 

CPr: annual privata contributions 

CPrf : annual aducational and othar group program costs 

CR,: annual costs of rasaarch activitias 

DSF; daficit- surplus fund * ^ 

DSFR: thi ratio of the da ficit- surplus fund to tha oparating 
budgat 

G: annual total grants 

M; m««barship count 



NCA; 
OR: 



MA; annual «a»bership attendance 

x^at operating cost par attendee 
sun of program, publications, and services revenue 
PA: price of admission 

PH: membership price, dues 

0- output, in terms of weighted (8 -hours) days of o^^ 

tha waiffht is the ratio of administrative 
tions, tne wexgnw a» ^^^^«j4 4.„m« hv all museums 
expenditures to average expenditures oy axx nnwou-^ 

Ai^. chansa in the stock of exhibit items and facilities, 

thS*Jariable does not account for daaccassions 

XR: annual total earned and unearned income 

the average (individtial) 'federal tax ^ 
poJulatioS of the state where the museum is located 

ratio of utilized to total stock of exhibit items 
Urn:- unemployment rate for the state ^ 

YD- per capita disposable personal income of the popula- 

tion in the state 

endowment income 

surplus revenue 

i/All -onetary value, are in current dollars since the model uses 
cross-sectional data for 1971/72. 
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TABLE B.65: ESTIMATED SUM OF PROGIWiS, PUBLICATIONS, AND SERVICES REVENUE^/ 



l:t|tiat ioil 
Ntimhuv 


CPrg 


A 


M ^ 












Coiistdiit 




I- 




1.5441 
















10639.9775 


.6446 


451.1318 


I 




















(21.2399) 
























1.2680 


.3884 














-73842.9934 


.7657 


403.0665 


2 




















(19.7786) 


(11.2067) 
























.3907 


-1.7810 












-70404-8724 


.7648 


267.6679 


3 


1.2697 


















(19.5999) 


(10-6918) , 


(-.2025) 




Q 















— rfie values enclosed in-^parentheses are the tj statistics; the critical value for all the equations at the 95 percent con- 
fidence level is 1.96; W is the adjusted coefficient of multiple determination; F is the F statistic for the overall 
M relationship; the number of museums included in the analysis is 247. 



MEMBERSHIP OOUtH^^ 



Equation 
Hunber 


TR 


AS 


DSF 












Constant 




F 


1 


•00051 
(8.1089) 
















1677.8262 


.1379 


65.7540 


2' 


.00048 
(7.4799) 


-.00278 
(2.2198) ' 














1653.1538 , 


.1462 


3S.660Q 


3. 


.00054 
(7.8649) 


-.00324 
(-2.5762) 


-.00039 
(-2.3799) 












1663.6190 


.1559 


25.9365 


4 


.00053 
(7.3505) . 


-.00322 
(-2.5524) 


-.00039 
(-2.3362) 


7.6324 
(.7694) 








* 


1561.6949 


.1551 


19.5807 



— The values enclosed in garentheses are the t statistics; the critical value for all tlie equations at the 95 percent con- 
fidence level is 1.96; R^ is the adjusted coefficient of multiple determination; F is the F statistic for the 6y.erall 
relationship; the number of museums included in the analysis is 406. 
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TABLE B.65: ESTIMATED ANNUAL TOTAL ATrENDANCEi-' . 





^ i,r> 










PitlinC 1 on 
Nimhor 


Q 




AS 


PA 




1 






Coil Slant 




!• 




1084.1811 
(8.3668) 
















2019852.6055 


.2205 


70.0037 


1 
























120.4178 

(1.934/J 














-288463.7349 


.2294 


37.3135 


^ 2 


1021.0227 
(7.6864) 




















117.2989 
(1.4768) 


.7777 
(1.9055) 












-272559.1442 


.2331 


25,7239 


^ 3 


1093.6363 
(7.7375) 
















4 


1115.1566 


117.2346 


.7948 


-63607.5604 










-247252.7277 


.2339 


19.6286 . 


(7.8223) 


(1.9055) 


(1.509^) 


{_^.1221) 
















S 


1122.934 
(7,8380) 


104,2977 
(1.6069) 


.8176 
(1.5473) 


-64090.1985 
(-1.1292) 


1560712,7493 
(.6325) 








-281813.5948 


' ^2320 


15.7437 



^'^The values enclosed in parentheses are the t statistics; the critical value for all the equations at the 95 percent con- 
tx) fidence level is 1.96; is the adjusted coefficient of multiple determination; F is the F statistic for the overalV 
ia. • relationship; the number of museums included in the analysis is 245. 



TABLE B.66: .ESTIMATED PRICE OF ADf.ffSSIQNi-'^ 



l:(|iiarloii 
Number 


NCA 


DSFR 














Constant 


f 




1 
2 


.0997 
(8.7521)- 

.1098 
(9.6758) 


.0745 
(4.1602) 




1 

r 






■a : 




.3305 
.3005 


.mi 

.2478 


76.6004 
49.0999 



-The values enclosed in £arentheses are the t statistics; the critical value for^all the equations at the 95 percent con 
fidence level is 1.96; is the adjusted coefficient of multiple deteiminatllon; F is the F statistic for the overall 
relationship; the number of museums included in the analysis is 293. \ 



TABLE B.67: ESTIMATED' ANNUAL FEDERAL GRANTS AND SUPPORri^ 



NitMbur 


A 


CPrg 


Q 


n 


DSF 








Constant . 




I- 


1 


.9744 
(7 .4134) 


















152955*6456 


• 3998 


54 . 9.592 


■ ■ ? 


.8348 
(6.1111) 


.8445 
(2.7107) 
















-171683,9562 


.4439 


33.33*42 


3 > 


.8845 
(7.2881) 


2.0532 
(5.4862) 


-2453.0041 
(-4.7772) 














-73794.7572 


.5643 


35.9685 


4 


.9009 
(8.0336) 


2.2862 
(6.5147) 


•2449.2783 
(-5.1660) 


(3 


8156 
8070) 










-149312. 1293 


.6286 


35.2660 


5 


.8956 
(8.1183) 


2.3990 
(6.8508) 


-2407 .1829 
,(-5.1569) 


(4 


^610 
2875 


-.2248 
(-1,9013) , 








-124185.7868 


.6408 


29.8940 



i^The values enclosed in parentheses are tTie t statistics; the critical value for all the equations at the 95 percent con- 
fidence level is 1.96; R^ is the adjusted coefficient of multiple/determination; F i? the F statistic for the overall 
^- relationship; the number of museums included, in the analysis is/82. 



TABLE B.68: ESTIMATED ANNUAL STATE AND LOCAL GRANTS AT© SUPPORT^' 



liqiiat iun 
Number 


A 


Q 


YD 


CPrg 










Constant 


U2 


1' 


i 


.4381 
(13.7410) 
















100395.0404 


*4120 


188.8154 


2 


.3855 
(11.5441) 


449.4776 
(4.1852) 














. 84892.899. 


.4463 


109.0055 


3 ^ 


.3768 
(11.1196) 


425.07 54 
(3.9161) 


57.1380 
(1.4258) 












-148247.3113 


.4484 


73.6301 


4 


.3771 
(11.1393) 


281.6644 
(1.7830) 


53.9343 
(1.3446) 


.1606 
(1.2482) 










-137864.933 


.4496 


55.7286 



i^The values enclosed in parentheses are the t statistics; the critical value for all the equations at the 95 percent con 
fidence level is 1.96; F is the adjusted coefficient of multiple determination; F is the F statistic for the overall 
relationship; the number bf museums included in the analysis is 269. 
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TABLE ft.69; BSTIMCTED MWU/VL PRIVATE CJOMmiBOncNS-' 



l:i|uar toil 


Q 


CPrg 


CAdv 


AS 


t 


lU 






Coiistunt 


„ , 


a ♦ 


1 


1U16,2609 
(15.5447) 
















60647,1732 


. 5028 


241.6378 


2 


682.3278 
(6.6584) 


.3101 
(4.1419) 














56421.029 


.5345 


137*6322 


3 


713,5533 
(7,0664) 


.3923 
(5.0450) 


-1.0588 
(-3.2137) 








. - 




61887,873 


. 5522 


98.8240 




695.2120 
(6.7873) 


.3905 
(5.0221 


-1. 0732 
(-3.25S5) 


- . 2463 
(-1.0583) 








9 




. 5524 


74.4360 


5 


1^88.8640 
(r^.6684) 


.3901 
(5.0087) 


-1.0665 
(-3.2277) 


-,2475 
(-1,0621) 


211733.2086 
(.5235) 






t 


25582.5697 


.5510 


59.4187 


6 


689.1118 
(6.6573) 


.3922 
(5.0031) 


-1.0660 
(-3.2198) 


-.2468 
(-1,0564) 


312728.1852 
(.5779] 


-10.6594 
(-.2811) 

n. 


1 

[__ , 




54183.3697 

-1 


.5492 
U 


49.3331 




ERJC relationship, ^ 
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TABLE B.71: ESTIMATED ANNUAL OPERATING, PRODUCTION, COSTS-' 





Q 


4 




\ 


— A- 








Constant 






' 1 


4136.6917 
(20.6971) 










4 

> 






126770.4913 


, .4loa 


* 

42H.3702 













1/The values enclosed in parentheses are the t statistics; the critical value for, all the equations at the 95 percent 
fidence level is 1.96; is the adjusted coefficient Of multiple deteimination;-? is the F statistic for the overa 
relationship; the number of imiseums included in the analysis is 614. 



TABLE B.72: ESTIMATED ANNUAL EDUCATIONAL AND OTHER GROUP PROGRAf^' COSl'S-' 



liquut ion 
Niittiber 




DSl- 


M 












Constant 


> •> 




. 1 

2 
3 


.2656 
(16.0255) 

.2618 
(15.4962) 

. 2656 
il4.3450) 


.0197 
(1.1336) 

.0191 
(1»0977) 


-3.1545 
(-.5020) 












1451. 9S21 
-671.5711 
5211.0242 


.4819 
.4825 
.4811 


256.816 
129.1840 
85.9705 



i'^The Values enclosed in parentheses are the t statistics; the critical value fo- all the"eq.uatioiis 6.t tUe PDj:orceat co-.- 
fide^ce level is 1.96^ R? is the adjusted coefficient of multiple det^mination; F is the F statistic for the overall 
relationship; the niimber o£ museums included in the analysis is 276. 



333 



ERIC 



330 



TABLE B.73: ESTIMMBi mOhL COSTS OF RESEARCH ACTlVmE^' 



NiiMbcr 


•> 

as 






> 










Constant 


ir 


: ' ( 


• 


-.7472 
(-i.5356) 






♦ 


a 








133302.7954 
1 


# 

.0045 


2.3583 



The values enclosed in parentheses are the t statistics;' the critical value for all the equations at the 95 |>ercent con- 
fidence level is 1.96; is the adjusted coefficient of multiple determination J F is the F statistic for the overall 
relationship; the number of museums included in the analysis is 302. - ^ 



TABLE B. 74:: ' ESTIMATED ^A^J^RJAL*ADVEm SING AW PRO^«^ 



l;i|uation 
Huwhur 


G 


DSF 


M 








» 




Constant 


r2 


V 




. .0357 
(13.5676) 
















2385.165 


.3895 ' 

i 


184.0797 


2 


;t)332 ' 
(12.1639) 


.0084 
(3.0496) 














1835.6665 


.4067 


9*9.3609 


. 3 


.0301 
{9.9814) 


.0089 
(3.2682) 


2.3609 
(2.3441) 






i 






-2;186,9647 


.4159 

' 


69.1168 



Mrhl values enclosed, in parentheses are the t statistics; the critical value for all the equations at the 95 pe-*-cent con 
' fidence level is 1.96; is the adjusted coefficient of multiple determination; P is the F statistic for tte overall 
relationship;' the number of museums included in the analysis is 288. , . 



.M M M M M « W 



TABLE B.75: ESril4ATED CHANGE IN THE-STOCK OF EXHIBIT imisi-' 





«» 

Number 


YU 


CPr 


US 












1 

Constant 








I 


-.0788 
(-8.0286) 
















"8211.3824 


.1324 


79.7205 




. 2 


-.0710 
(-7.6711) 


-.0299 
(-2.6542) 














-5477.2380 


.1424 


43.8505 


» 

4^ 


3 


- . 07 1 2 
(-7.6818) 


-.0294 
(-2.6111) 


S876.A341 
(.761S5) 






0 






-8392,8319 


.1417 


29.4042 



i^The values enclosed in parentheses are the t statistics; the critical value for all the equations at the 95 percent con- 
^fidence level is 1.96; r2 is the adjusted coefficient of multiple determination; F is the F statistic for the overall 
relationship; the number of museums included in the analysis is 517. 
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APPENDIX C . 

A. Introduction trend mdels . , ^ ,■ 

" ■ . ■ 

The discussion in Section V dealt with econometric models 
where economic theory forms the basis for the model by identifying 
the factors that determine the behavior of a given economic unit-. 
An alternative to the econometric modeling is trend modeling. The 
fundamental difference between the two is in their methods of 
analysis. On the one hand the economist builds a mathematical 
model that embodies the key behavioral relationships between causal 
factors and the economic units of interest, whereas the trend 
model builder searches for mathematical relationships among the 
series of observations of the economic unit of interest without 
consideration of causal factors. Of course, there is a wide choice 
among all of the potential types of trend models. However, through 
the judicious use of certain assumptions the number of candidate 
trend models can, he reduced to a manageable level. 

G.E.P. Box and G.M. Jenkins developed a trend model based on 
the concept of stationarity. This concept states that the sequence 
of observations of an event is repetitive over time. This repeti- 
tive pattern is observed in the fluctuations of the observations 
about an increasing, constant, or decreasing trend sequence. 

The implementation of the Box- Jenkins method involves the 
search for the optimal relationship between an observation, and/or 
a disturbance term, and previous observations and/or .disturbance 
terms. This optimality is defined with reference to two processes: 
identification and estimation. The identification process in- 
volves the determination of the relationships between current and 
past values for the observations and disturbances. That is, 
identification involves determining the appropriate lag structure 
of the relationships as well as the number of observations .neces- 
sary to ensure that the sequence will repeat itself (see the auto- 
regressive andfnoving average discussions, below). The criterion 
used in the identification process is the statistical significance 
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of the contribution of these past observations or disturbances to 
the current one. The estimation process, on the other hand, .util- 
izes the maximization of a "likelihood function" to minimize the 
squared differences between the tru6 parameters (i.e.,* the true 
.relationships) and the estimates. That is, to obtain the best or 
most efficient estimates of the parameters, one can ask the ques- 
tion, "What values of the parameters are likely to have given rise 
to the observations?" In the likelihood function, the observations 
are given and the parameters are treated as variables. The likeli- 
hood function to be maximized is determined from the autoregression 
and moving average information supplied via the earlier identifica- 
tion process . 

The relationjihip between an observation and previous observa- 
tions is termed an autoregressive process (AR) , while the relation- 
ship between the deviation from the mean and previous disturbance 
terms is expressed as a moving average process (MA) . Box-Jenkins 
models are constructed to combine both processes, so that the re- 
suiting model is an autoregressive moving -average one (ARMA) . Fur- 
ther modifications can be introduced wl^ich allow for the use of the 
differences (e.g., first differences) among the observation in the. 
analysis. These models are termed integrated' autoregressive-moving- 
average models (ARIMA) and are the models used in this study. 

These Box- Jenkins models are useful ^ools in forecasting, but 
such forecasting can be misleading at times, because of the s 
possibility of structural changes in the phenomenon being investi- 
gated which would invalidate the basic assumption of stationarity. 
It should be kept in mind that this problem is not unique to trend 
models, but it is intensified due to the absence of exogenous var- 
iables. Such variables help to indicate the presence and the 
nature of the structural changes for the phenomenon of 1 interest . 
Of course, it is possible to include exogenous variabl/es in-a trend 
model, but then it becomes more of an econometric mo^el and less 
of a trend model. 



Given the above cavat, the . results of Box- Jenkins-Modeling 
effort can be used in policy making by both the art organizations 
and concerned outside agencies.. These models can be used, for 
example, in making forecasts of earned and unearned revenues, 
costs, and income gaps of art organizations. Confidence intervals 
can be computed for such forecasts which would indicate the level 
of reliance one can place in the forecasts. Of course, the longer 
range the forecast, the less is the confidence that can be associ- 
ated with it. 

Before describing the Box-Jenkins methodology in detailed 
mathematical terms, it is prudent to reference the observations of 
Naylor and Seaks who stated that: 

"If one is primarily interested in forecasting, 
the Box- Jenkins methods may have considerable appeal. 
But there is some risk with Box- Jenkins methods. If 
they yield poor forecasts, we may be at a complete 
loss to explain 'Why?', since they have no underpin- 
nings in economic theory, furthermore, if our goal 
is to "explain the behavior of an economic system 
and not merely to grind out forecasts , then Box- 
Jenkins methods may be totally unacceptable..." 

(Naylor, T. and Seaks, T. , p. 27, 
Box- Jenkins Methods: An Alternative 
to Econometric Models") 

B, The Basis for a Box-Jenkins Model 

A basic concept for the Box-Jenkins method is that of station- 
arity. This concept is defined in terms of the joint-distribution 
of a given variable. .Given the time series (Zj^,Z2, . . . Z^^) where 
the (Z^'^s) are observations at the equally spaced time intervals 
(l,2,...n), the following defines the concept of strict station- 
arity : 

PCZ^,Z2,...Z^) ^ PCZ^^i;Zn,.2---V " - 

This definition (1) states that the joint- distribution of the 
variable (Z) is jjivariant with reference to the time period de- 
fined. An example of the concept of stationarity would be 

V 
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the fluctuation of the values of a variable (Z) around a fixed 
mean (m) . Other examples of more subtle stationarity are the 
fluctuations of the first differences of a variable (Z) or its • 
growth rates around a fixed mean. 

The^' Box- Jenkins method investigates a given time series 
and determines the "best" scheme that leads to stationarity for 
this time series. The "best" scheme is defined in terms of a 
maximum- likelihood function. -This function is based on an assump 
tion of normality for the jpint-distribution fuction, and the 
determination of the likely joint-distribution function for the 
parameters of the model, given a set of observations. In other 
words, the concept of "best" is defined in terms of the most 
likely set of parameters , for a specified Jipdel, that gave rise 
to the time series at hand. The next step is that of model 
specification. 

The stationarity examples that were given earlier dealt 
with the fluctuations of the values of a variable (Z) around a 
fixed mean (H) . These fluctuations could be the outcome of a 
disturbance term (u) . Thus, the observed values of Z could 
be expressed as: 

= M + u^ • . • • (2) 

where jx : the fixed mean for . (Z) ' 
u^: the disturbance term 

(It will be assumed that the disturbance terms 
are. independently and identically distributed, 
with zero mean and (or^) variance.) 

u 

This relationship (2) can be inverted to express Z^ in terms 
of its past value and a disturbance term: 



where : is a disturbance term equal to 

(u^ - u^.l),E(v^) « 0, Var(v^) ta^ 

These two relationships (S) and (4) form the basis for various 
Box- Jenkins models or prgcesses. 

C. Moving -Average Processes CMA) 

Equation (2) defines a relationship where only the la«st 
disturbance term influences the current value of Si. Other » 
models can be constructed where the relationship is based on a 
number of past disturbance terras : 

' U + u^ + ^jU^.i * ^^i^t-i * • • • . ' • • • (5) 

where ^^,^2»"*= fixed weights 

fi'. a constant 
u^r a disturbance term 

Thus, is equal to a fixed mean and the sura of weighted Cur- 
rent and past disturTjances . Equation (5) is conventionally 

written in the foHowing form: 

, /• • 

=//H. - Vt-l'-^2"t-2 - ••• " Vt-q 
where " " 

The rewriting of equation (5) into the form represented by 
equation (6) serves two purposes: • 

• Equation (5) might be confused with a general linear 
process-. ' 

• In the case of a finite lag structure, the subscripts 
o£ the last term indicate the order of the MA-process. 
This is often given as MA(q) . 

D. Autoregressive Processes CAR) 
^, , 

This model is an extension of Equation (4) . Thus, Z is 

influenced by jts past values. The influence of these past 

values is modified by a weighting scheme: 
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where ^3 • . • - are fixed weights 

6: a constant 
U.J.: a disturbance term 

Equation (7) is an autoregressive process of order P,AR(P) . 

E. Mixed Models 

1, Autoregressive -Moving -Average Process { 

A mixed model is one that is' both AR and MA, namely 
ARMA. This model combines Equations (6) and (7). as follows: 

. where = - u 

This process allows for the influence of both past values' of 
Z and u on the current value of Z. Two sets of parameters 
define thi.> process. The first set is that of (^i^i ^i^^)* / ' 
while the second is (p,q). The second set is conventionally 
stated for the process as ARMACp,q).. The following are examples 
of this process: . • 

• ARMA (1,0) : • ' „ 

Zt = ^^^l^t-l " "t ' •••(9) 

This process is equivalent to ARCl). 

• 'ARMA (0,1) : 

Z^ « 3 + u^ - ^l^t-1 •..(10) 
This process is equivalent to MA(1), 

• ARMA (1,1) : 

' h = ^^t-1 " ^ * ^ - Vt-1 ■ "'^}^^ 

t ... 

This is a mixed model. 



. ; ... . . / 

■ ^ • / 

2. Integrated Autoregressive-Mc^ving-Average Processes TARIMAI 

/ 

' Previous models dealt with/a stationarity for p vari- 
able (Z) without the application of ,4ny transformations to this 
variable. But this is not always tjhQ case, and it might be 
necessary to use a differencing spiieme for the variable (Z) to ob- 
tain the stationarity. It niiglit /also be the case that, stationarity 
is present in the growth rate of \^he variable. This indicates the 
need for a general model that can/ deaJL with the various possibi- 
lities. The derivation of this ]^rocess is more complex than the 
derivation of the MA, AR or ARMA| processes . The process is again • 
defined by two sets of parametei|s. The first set is again the set 
(^4,^4,3). The second set is Cl?,d,s,q). These parameters 
will be discussed with referenc^ to the following general model: 



- / 



where = - /i / / if d^o, and Z^ « \ if d>o 
■ Assume for the present that the parameter (s)- is excluded 
from the specification of t^'he model. Thus, the model is an ARIMA 
(P,d,q) process. The operator (B) is al>ackshift operator. It 
provides a method of deriving the appropriate differencing scheme. 
B is (fBV.nsa'af follows 



/ _ . - ■ 

^?t-l ~ ^t-2 . 
therefore ^^^t " ^^^t " ^^t-1 " 

or in general B /t^ ~ ^t-k 

Thus, if (p=l,d=l,q=2) the ARIMA (1,1,2) process gives: 

(l-<^S)Cl-B)lz/= Cl-eiB-d2B^)u^ ...(13) 

(l-<^lB)(VZt-l5 = ^^-V-V'^^t ■ •••^^^^ 

Define AZ^ = 1^ - Z^,_i ' ...(15) 
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Then, by the substitution of (At^) in Equation (14) the process . 
yields: - 



4Z. 



0l4Z^.l ^ u^ 



■^2,^t-2 



. . . (3e6) 



This example demonstrates the role of the parameter (d) . This 
parameter introduces differencing in the processes. This differ- 
encing becomes more complex. as d takes on value greater than 
(1). But regardless of the value for d each Z is affected 
by an unbroken sequence of its own past values. This s^equence 
will be' of length p. Obviously, such an or^ering^of the rela- 
tionship is not always -representative of true life observations. 
Examples of this are found in cyclical variations in Z. Thus, 
the concept of seasonality and the parameter (s) are introduced 

This parameter (s) operates by deriving the differencing 
for (Z^) and CZ^.g)* An example of this cyclical behavior is 
given for ARIMA (1,1,4,2) where (p=l ,d=l , s=4 ,q=2) : 

^^B)(l - B*)^Z^ = (1 - ^^B - ^2^^^"t 



(1 
(1 



B^)^Z^ = 



+ u. 



' Zt-4 ='^t 
Vt-1 ■ ^2"t-2 



. ... (17) 
, . . (18) 
. . . (19) 



for (12): 



Finally, a simplification of the notation- is introduced 



1 -Z 



(1 



q 



u^ 



. . .,(20) 



F. 



Forecasting ARIMA Processes 
The forecasting in the AR^MA processes is done in a, recur- 
sive fashion. Thus, given the observations (Z^.^* •*• '^t-l '^t^ 
the forecasting of CZ.j,^j^ , Z^^2 » • • • ) done by computing the value 
of (i-^+i) first then the value of (Z^+^j) and so on. This becomes 
clear if a simple ARIMA process is used. Given ARIMA (1,0,0,2) 
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t{ie process yields: * 

therefore t^^^^ • ^^Z^ + u^^^ ^'^l^t ^ ^2^t-l -.-(22) 
and so on. 

The forecasting processes for the differencing processes are. 
essentially the same. The variance and standard deviation for 
the forecasts can be computed. By assuming normality, it is 
possible to construct confidence -intervals for the forecasts. 

No presentation is made in this discussion of the relationship 
between the autocorrelations and the parameters C<Pi»$i» S )- The 
iiiterested reader is referred to Charles R. .Nelson's book Applied 
Time Series Analysis for . Managerial Forecasting . 
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